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TITLE 

FUNGICIDAL 1,3,4-OXADIAZINES AND 1,3,4-THIADIAZINES 
This invention relates to heterocyclic thiadiazines 
axid related heterocycles useful as agricultural 
fungicides and compositions containing them. 

BACKGROPND OF THE TWVEWTTQM 

tJ.S.S.R. patent 461^929 generically discloses 
oxadiazines of Formula L and ix 



ii. 



wherein : 

Ri, r3, r4^ r5, and R^ are hydrogen, alkyls,. 
IB carboxyalkyls, axainoalkylsr phenyl, substituted 

phenyls, pyridyls, quinolyls, furyls, or 
thienyls, and ' 
r2 is alkyl, substituted alkyl, phenyl, substituted 
phenyl, or heteroaryl. 
20 U^S.S.R. 461,929 does not specifically name any of 

the compounds of the instant invention, nor is any 
utility for the compounds disclosed, in this patent. 

SUMMARY OF THE TWVKWTTnW: 

This invention pertains to compounds of Formulae I, 
25 JI, III and IV including all geometric and stereo- 
isomers , agriculturally-suitable salts thereof, 
agriculturally-suitable metal complexes thereof, 
compositions containing them and their use as 
fungicides.' 

30 
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H 

in IV 



5 vherein: 

-Gi-G?-G^- taken tog^ether with: the " attached atoms 

form a 5-8 uteiabered rinc^r wherein . 
-G^ is -CR^iRT-; -(CHrICKR^)-; - (CHR^CHR^CHRS) or 
- (CHR^CHE^CHR^CHR^If 
10 -g2- is -S(0>-; -S{0)2- or 

. -gB- is -CR%^; (CHR^CHRS) ^ (CHRSchrSchR®) - or.a 

direct bond; • 
— For . exan^le^ —C^G^^-G^- can be 

-CHRkSR^S-CR^R^-r wherein -6^ is 
15 -(CHR^CHR^J-r -g2- is -S-r and -G^-- is -CR^R^-. 

The directionality of the -g^-G^-g^- linkage is 
defined as -g^G^-G^- in compounds of Formulae 
1 and III and -G^-^G^G^- in compounds of 
Formulae XI and IV. Therefore, for example, 
20 when -G^- is - (CHR^CHR^) - in a confound of 

Formula I or 111, then the carbon of the CHR^ 
unit of -G^r- is bonded to -G^, In a compound 



of Formula II or IV, when -G^- is - {CHR^CHR^) , 
. the carbon of the CHR^ unit is bonded to -G^-. 
X is N or CRi3; 
Y is N or CRi^; 

E is H; Cx-Cg alkyl; C3-C7 cycloalkyl optionally 
substituted with 1-2 methyl; Ci-Cg haloalkyl; 
Ci-Cg alkylthio; C1-C5 alkoxy; Cj-Cg haloalkoxy; 
or phenyl, phenoxy, phenylthio, phenylamino, 
phenylmethyl, indanyl, tetrahydronaphthalenyl, 
1-naphthalenyl, 2-naphthalenyl, thienylf 
furanyl or pyridyl each optionally substituted 
with Rii, Ri2 and R^B; 
Rl, r2, r3, r4, r5, r6^ r7 and R^ are each 

' independently H; C1-C4 alkyl; haloalkyl, 
halogen, CO2CH3, CO2CH2CH3, cyano or phenyl 
optionally substituted with r25; 
provided that 

(i) when -Ql- = -CRIr^- and -G^- = -CR^R^-, 
then at least pne of R?-, R^, r7 and R^ is 
hydrogen; in other words the maximum 
number of carbon atoms in -G^-G^-G^- with 
geminal disubstitution is one; 
(ii) the maximum number of optionally 
Substituted phenyl substituents on 
-G^-G^-G^- is one; 
(iii) -G?- is other than a direct bond in 

compounds of Formulae III and IV; and 
(iv) -G^-G^- is other than -NR^"^- in compoTinds 
of Formulae I and II; 
R^, R^o and R^^ are, each independently H; halogen; 
. cyanp; hydroxy; Ci-Cg alkyl; C1-C4 haloalkyl; 
C1-C4 alkylthio; Ci~C4 alkylsulf inyl; C1-C4 
alkylsulfonyl; C3-G5 cycloalkyl optionally, 
substituted with 1-2 ^ methyl groups; C1-C4 
alkoxy; Ci-C4 haloalkoxy; C2-C4 alkoxyalkyl; 
C2-C4 alkenyl/ C2-C4 haloalkenyl; C2-C4 . 
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. alkenylox]^; C2-Q4 allcynyl/ alkynyloxy^ 
- i^29r30. or phenyl or phenoxy optionally 
siibstituted with R^l; or 
r9 and B?^^, or and R^^r or R^ and R" can be 
5 taken together to form -(08:2)3^, -(CH2)4" ^ 

fused benzene ring optionally substituted with 

. r3^; 

r1i/rX2^ R2r r24^.r2^ and R^^ ate each 

independently halogen; Qx^C^ alkyl; C1-C4 . 
IQ haloalkyl; C1-C4 alkoxy; or C1-C4 haloalkoxy; 

'B?* is H; halogen; C1-C2 alkyl; or C1-C2 alko:*^; 
Ri5^ Ri6^ Ri7^ Ria, r29 and r3^ are each 
• independently H or Ci~c:2 alkyl? or 
r1^ and R^^r or R^^ and R^^^^ or r29 and R^^ can be 
15 taken together along with the nitrogen atom to 

which they are attached to form ^ a . 
4-morpholinyl, pyrrolidinyl or piperidinyl 
ting; 

r20 and R^''' are each independently fi; C1-C4 alkyl; 

20 ^"^4 haloalkyl; C2-C5 alkylcarbonyl; phenyl- 

carbpnyl optionally substituted with R^^; C3-C4 
. alkenyl; C3-C4 alkynyl; phenylmethyl optionally 
substituted with R?^ on the phenyl ring; C1-C4 
aUqrlsulflnyl; C1-C4 alkylsulfonyl; phenyl- 

25 sulfinyl, phenylsulfonyl or phenoacycarbonyl 

each optionally substituted with R^i; C2-C4 
alkoxycarbonyl; Ci^yWR^^R^^; C(=S)NHR23; 
P («S) (CX-C4 alkoxy) 2; P(-=0) (C1-C4 alkoxy) 2; or 

30 r22 ±s H or C^-Cj alkyl; 

* r23 is C1-C4 alkyl; or phenyl optionally 

substituted with R^*; or 

• r22 and R^3 can be taken together along with the 

nitrogen atom to which they are attached to 
^5 form a 4-miorpholinyl, pyrrolidinyl r piperidinyl 

or imidazoiyl ring; 
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r25 is 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; 
C1-C4 alkoxy; Ci-Q^ haloalkoxy; nitro; cyano or 
0^-04 alkylthio; 
R^^ is halogen; cyano; nitro; hydroxy; 
5 hydroxycarbonyl; C^-Cg alkyl; ^.C3-C6 cycloalkyl; 

Ci-Cg haloalkyl; CX-C4 alkylthio; C1-C4 alkyl- 
siilflnyl; C1-C4 alkylsulfonyl; (C1-C4 alkyl)3- 
silyl; C2-C5 alkylcarbonyl; C2-C4 alkenyl; C3-C4 
alkenyloxy; C2TC4 alkynyl; C3-C4 alkynyloxy; 

10 Ci'C4 alkoxy; C1-C4 haloalkoxy; C2-C4 alkoxy- 

alkyl; . C2-C5 alkoxycarbonyl; C2-C4 alkoxy- 
alkoxy; NR15r1€> C(=0)Nr1''r18; or phenyl, 
phehoxy or phenylthio each optionally^ 
substituted with R^^; 

15 provided that 

when E is, C^-Cg alkylthio, Cj-Cg alkoxy, Ci^Cg 
haloalkoxy, phenoxy, phenylthio or phenylamino, 
then £ may only substitute compounds of Formula 

20 In the above recitations, the term "alkyl", used 

either alone or in compound words such, as "alkylthio" 
or "haloalkyl" denotes straight^chain or branched 
alkyl; e.g., methyl,' ethyl, n-propyl, i-propyl, or the 
different butyl r pentyl or hexyl isomers. 

25 "Alkenyl" -denotes straight^chain or branched 

aikenes; e.g^, 1-propenyl, 2-prbpenyl, 3-propenyl and 
the different butenyl, pentenyl, and hexenyl isomers. 
"Alkenyl" also denotes polyenes such as 1 , 3-hexadiene 
and 2,4, 6-heptatriene. 

30 ' "Alkenyloxy" denotes straight-chain, or branched ; 

alkenyloxy moieties. . Examples of alkenyloxy include 
H2G=CHCH20, ( CH3 ) 2C=CHCH20 , ( CH3 ) CH=CHCH20, 
( CH3 ) CH=C ( CH3 ) CH2O and CH2=CHCH2CH20 . 

"Alkynyl" denotes straight-chain or branched 

35 alkyhes; e.g., ethynyl, 1-propynyl, 3-propynyl and the 
different butynyl, pentynyl and hexynyl isomers. 
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•'Alkynyl" can also denote nbieliies comprised of 
multiple triple hoxidBp e.g.^ 2,7-octadiyne and 
2, 5, 8-decatriyne. 

"Alkynyloxy" denotes straight-chain or branched 
5 alkynyloxy. moieties. Examples include HCECCH2O, 
C&^C^CR20 and CH3teCCH2CH20» 

"Alkylthio" denotes branched or straight-chain 
alkylthio moieties; e.g. methylthio, ethylthior and the 
different propylthio> butyltJiio, pentylthio and 
10 hexylthio isomers; 

Examples of "aUcylsulfonyl? include CH3S02f 
CHsCH^SOzr CH3CH2CH2SO2, (CH3)i€HS02 and the different 
biitylsulfonylr pentylsulfonyl and hexylsulfonyl 
isomers. ^ 
15 "Alkylsulfinyl" denotes both enantiomers of an 

alkylsulfinyl group. For example, CB^SQr CH3CH2SOr 
CEsCEzQ^zSOf {CH3)2CHS0 and the different butylsulfinyl^ 
pentylsulfinyl and hexyisulfinyl isomers. 

"Alko^" denotesr for example, methoxy, ethoxy, 
2Q • n-propyloxyr isopropyloxy and the different butoxy, 
pento^ and hexyloxy isomers • 

'»Cycloalkyl" denotesy for exampler cyclopropyl, 
cyclobutylr cyclopentyl* and cyelohexyl? • 

The term> ■'halogen'*r either alone or in conrpound 
25 wordSF such as "haloallcyl^r denotes fluorine, chlorine^, 
bromine or iodine. Further-, 'when used in compound 
words such as •^haloalkyl", said alkyl may be partially 
or fully substituted with halogen atoms which may be 
the same or different. Exan^les of "haXoall^l'^ include 
30 F3Cr CICH2, aa'3CH2 and CT3CF2. Exaittplea of "halo- 
allcenyl"' include (Cl>2^=^^^2 and CF3CH2CH=<IHCH2 . 
Examples, of ^haloalkjoiyl" include HC^CHCl, CF3C^r 
CClsC^ and FCH2€^CH2. Exait^les of. "haloalkoxy" 
include CF3O, CCI3CH2O, CF2HCH2CH2O and CF3CH20- 
35 The total nvaab^r of carbon atoms in a substituent 

group is indicated* by the »*Ci-Cj" prefix where i and j 
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are numbers from 1 to 8. For example, alkyl- 
sulfonyl designates methylsulfonyl through propyl- 
sulfonyl; C2 alkoxyalkoxy designates CH3OCH2O; C3 
alkoxyalkoxy designates., for example, CH3OCH2CH2O or 
5 CH3CH2OCH2O; and C4 alkoxyalkoxy designates the various 
isomers of an alkoxy group substituted with a second 
alkoxy group containing a total of 4 carbon atoms, 
examples including CH3CH2CH2OCH2O, and CH3CH2OCH2CH2O . 
Examples of "alkoxyalkyl" include CH3OCH2, CH3OCH2CH2, 
10 CH3CH20CH2f CH3CH2CH2CH2OCH2 and CH3CH2OCH2CH2 • Examples 
of '^alkoxycarbonyl'^ include Cfl30C(=0), CH3Cfl20C(=0) , 
CH3CH2CH2OC(=0J, {CH3) 2CHOC{-0) and the different 
butoxy-, pentpxy- or hexyloxycarbonyl isomers. 
Preferred for reasons of greatest fungicidal 
15 activity and/or ease of synthesis are 

1. Compounds of Formula Z wherein: . 
Y is N; 

B is phenyl, indanyl, tetrahydronaphthalenyl, 
1-naphthalenyl, thienyl, or pyridyl each 
20 optionally substituted with R^^, R^^ ^nd 

R2»; , 
Rl, r2^ r3, r4, r5, r6^ R^ and R® are each 

independently H or methyl; 
R^l and R^2 ajiQ each independently F, CI, 
25 methyl, trifluoromethyl, methoxy or 

tr if luoromethoxy ; 
Rl^ is H; 

r5 and RlO are each independently halogen; 

C1-C4 alkyl; cyclopropyl; C1-C4 haloalkyl; 
30 allyl; or C2-C3 alkynyl; or 

R^ and R^3 can be taken together to form a- 

fused benzene ring optionally substituted 

with r31; 

R^® is halogen; cyano; Ci-C4 alkyl; Ci-C^ 
35 haloalkyl; allyl; propargyl; Ci-C4 

alkoxy; Ci^C^ haloalkoxy; or phenyl or 
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phenoxy eacb. opt:lonall]jr substituted witli 

r31 ±3 halogren;. C1--C4 alkyl or CX-C4 halo- 
alkyl,- 

and agriculturally-suitable metal coiapleses 
tHereof • 

Compouxid? of Formula ZZX wherein: 
Y is N- 

E is phenyl,, indanyl, tetrahydronaphtlialenylr 
l-naphthalenyl, thienyl> or pyridyl each, 
optionally substituted with* R^i, R^^ and 
r28. 

R^, R^^ r4; r^, r"^ and tl« are eaqh 

independ^tly H or methyl r 
R^ and R^^ are eadbt independently halogen; 

C1-C4 alkyl; cyclopropyl; haloalkyl/ 
allyl; or C2'-C3 alkynyl; cmt 
R^ and -R^^ can be taken together to fona a 

fused, benzene ring optionally substituted 
• with R^^; ' ^ ' 

R^i and R^ are each independently Fr Clr 
methyl^ trifluorpmethyl^ m^etho^ or 
trifluoromethosy; 
r"^ is H; 

r20 is H,- . 

R^'' is C3.-C4 alicyl;. C2-C5 alkoxycarbonyl; 

03-04^ alfcenyl or C3-C4 alkynyl; 
R?® is halogen; cyano; CX-C4 alkyl; C1-C4 
. haloall^l; allyl; propargyl; C1-C4 

jalkoxy; . (^-04 haloalkoxy; or phezlyl or 
- phenoxy each optionally 3ubstiti:|,t;ed with 
. R^«; 

r3^ is halogen; O^^C^ alkyl or C1-C4 halo- 
alkylf 

and agriculturally-suitable metal complexes 
thereof^ 
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3. Compounds of Preferred 1 wherein: 
g2 is O; S or NR27; 

E is phenyl optionally substituted with r", 
r12 and r28; indanyl or tetrsOiydro- 
5 naphthalenyl; and agriculturally-suitable 

metal complexes thereof. 
.4. Compounds of Preferred 3 wherein: 
g2 is O; S; NH or N(Ci-C4 alkyl) ; 
E is phenyl optionally substituted with R^^, 
10 R^^ and r28; and agriculturally-suitable 

metal cbmplexes thereof. 
Specifically preferred for greatest fxmgicidal 
activity and/or ease of synthesis are: 

3- (4 , 6-dimethyl-2-pyrimidiny 1) -3 , 6-dihydro-5- 
15 phenyl-2H-l,3r4-oKadiazine 

3- ^ (4 , 6-dimethyl-2-pyrimidinyl) -5- (4-ethylphenyl) - 
3 , 6-dihydro-2H-l r 3 , 4-6xadiazine 

20 2-(2-chlorophenyl)-4-{4^6-dimethyl-2^ 

pyrimidinyl) -5, 6-dihydro-4H-lr 3, 4-thiadiazine 

4- (4, 6-dimethyl-2^pyrimidinyl) -2- (4-6thylphenyl) - 
5 , 6-dihydro-4H-l , 3 , 4-thiadiazine 

25 DETAILED DESCTTPT IQN OF THE INVRWTTOW 

Compounds of Formula I wherein E is as described in 
t:he SuxEoaary of the Invention except that E is not 
phenoxy, phenylthio, phenylamino, Ci-Cg alkoxy, Ci-Cg 
alkylthio and C^-Cg haloalkoxy can be prepared by one 
30 or more of the methods described in Equations 1-6 and 
13*. 

• Compounds of Formula 2 in Equation 1 can be 
. prepared by reacting hydrazine 1 with an acid chloride 
and a base such as pyridine or triethylamine at O^C in 
35 a solvent such as dichloromethane, THF, or pyridine 
(Equation 1) • The hydrazines 1 are known in the 
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literature {J". P^st. Sex., 1990^ 15, 13) and can be 
prepared by one skilled in the art as taught in EP 
293^743-A and by NaitQ et al , - in Chem. Pharm, Bull., 
1969r 17, 1467. 
5 Egtiatioi^ 1 




Compounds af Formula: 4 can be prepared "by treatment 
10 of hydrasides of Formula 2 .with P2S5 in pyridine at 
reflux for 1-2 h to fom thiohydrazides of Formula 3^ 
followed fay reaction with an appropriate alkylating 
agent r wherein L ean be Cl,^ Br, X or tosylate, in the 
presence of two equivalents of base, such as triethyl- 
15 amine (Equation 21 • In some cases, additional base 
such as sodium hydride is necessary to induct 
cyclization. The eyclization reaction is typically 
performed at 25* to 100**C in an inert aprotic solvent 
such as THF or acetonitrile, 
20 Eqpiation 2 




Compound? of Formula 5 can be prepared similarly by 
25. treatment of hydraz'ides of Formula 2 with an alkylating 
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agent and two equivalents of base using the cyclization 
procedure previously described for the preparation of 
compounds of Formula 4 (Equation 3) . 

Equation 3 

5 



2 




Compounds Of Formula 7 can be prepared by the 
reaction of hydrazines of Formula 1 with ketones of 

10 Formula 6 in a solvent such as acetonitiriler dichloro- 
methane or acetic acid. The desired heterocycles of 
Formula 8 can be formed by treatment of the resulting 
product With a ketone or aldehyde in the presence of a 
catalytic amount of acid such as butanesulfonic acid 

15 (£<suation 4), This . reaction is typically conducted at 
25** to 100*C in em anhydrous organic solvent such as 
THF or acetonitrile f or 12 to 24 h. 
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• Coxnpounds of Formula 6 wherein m»l and Q=0 can be 
prepared by a-hydroxylation of a methyl ketone with 
iodosobenzene as described by Moriarty et al* in • 
- 10 TeitrahBdron Letter 1981, 22/ 1283. 

Thiols of Formula 7b and amines of Formula 7c can 
be prepared as outlined in Equation 5, Alcohols of 
Formula 7a (Q!==0) can be converted to the corresponding 
m^esylate by methods known in the art. -The mesylates 
15 can be treated with sodium sulfide to form the thiols 
Thr or they can be reacted with potassium phthalimide 
amd.then hydrazine to form amines of Formula 7c. 



m 
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Equation 5 

y 



7m 



7b 



R^r3^ R*, R^r R^r R® 



rP^V R°. Id 



7e 



Formation of heterocycles of Formula 9 can be 
accomplished by treatment of hydrazones of Formula 7 
with the appropriate alkylating agent as previously 
id described for the preparation of heterocycles of 
Formula 4 (Equation 6) « 
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7 




R^R^^^^^R^^R ^R?^/-R fR 



• 5 CQmjJbunds of Formula I wh^ein E iis phenoatyr 

piienylthior plienylaminor alkoxyr Cx-Cg alkylthio 

or Cx"^Cg haloalkoxy can be prepared by one or more of 
tlie methods described in Equations 7-13 » 

Heterocycles of Formula 11 can be prepared by 

10 treatliig. methyltliio-substituted compounds of Formula 10 
with various nucleophiles in the presence of. a base^ 
Suitable nucleophiles can. be optionally substituted 
. phenols, -thiophenolSr or anilines^ ^f^B alkylthiols^ 
Cx-Ce alcohols and Ci-C^ halb-substituted alcohols 

15 (Equation 7) .. 
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Eg paatiion 7 




11 

. Nu » optionally substituted phenol, thiophenol, or 
5 emiline; C^-Ce alkylthiol; C^-C^ alcoholr 

. ^i~^6 -halo-substituted alcohol 
n » 0, l,2,3r 

Q = OrSf N-r27 

10 . 

The methythio-^si2bstituted heterocycles of Formula 
10 can be synthesized by reaction of carbazates of 
Formula 12 with an alkylating agent in the presence of 
two equivalents of base, such as triethylamine 

15 (Equation 8) • This type of cyclization was described 
preyibiisly for the preparation of compounds of Formula 
4 (Equation 2). Compounds of Formula 12 are known in 
the literature and can be prepared by one skilled in 
the art (e.g., see G. W. Stacy, "Heterocyclic 

20 Compounds^" R. C. Elderfield, ed., Wiley, NY, 1961, 
vol. 7, p 835) • 




12 

,27 
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Egiiation g 

X JL 

• Ie'CJL,Br,r,OIos 

5 Alternaliively^ compounds of Formula lOnt can be 

prepared by sequential treatment of carbazates of 
Formula 13 witlx P2S5 and iodomethane in pyridine 
(Equation 9). Carbazates of Formula 13 ar^ known in 
tbB literature (e.g., see Dox, J. Am, Chem. Soc, 1^2S, 
10 48, 19Siif • 
Equation 9 



1- 



1 1 X 

13 lOii 

R, Jl*, i^«R^, R^r R?, R*, 



15 Methyltbio^substituted heterocycles of Formula 15 ^ 

can be prepared by treating hydrazides of Formula 14 
with P2S5 i» pyridine at reflux and tben alkylating the ^ 
resulting thip derivative with iodoffiethane in the 
presence of a base Such as triethylamine (Equation 10) . 
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Reaction of compounds of Formula 15 with nucleophiles 
and base, as previously described for the preparation 
of compounds of Formula 11 in Equation 7, yields 
products of Formula 16. The seven-roembered ring 
5 analogs, COT^ounds of Formula 17, can be prepared from 
hydrazides of Fonaula 14a by the same procedure 
(Equation 10) . 

Squat iQii IQ 




Treatment of hydrazides of Formula 19 with: an 
15 aldehyde or ketone in the presence of. a catalytic 
amount of acid, such as butanesulfonic acid, yields 
* • heterocycles of Formula 14 (Equation 11) . The 

cyclization is typically performed at 25* to lOO^C in 
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an anhydrous organic solvent snc^ as THF or 
acetonit rile • 




Compounds of Formula t9a (Q=0) can be syntkesized 
by condensing hydrazine 1 with hydroxyacida of Formula 
18 in the presence of a dehydrating agent such as 

10 dicyclohexylcarbodiimide in an inert aprdtic solvent 
sucdi as THF Or dichloromethane . Hydrostyacids of 
Formula Ifll^ are well-known to one skilled in the art* 
Thiols of Formula 19b (Q=S) and amines of Formula 19c 
(Q=OTl?'') catn be prepared by forming the mesylate of 

15 alcohols of Formula I9a followed by displacement with 
nucieophiles in a manner similar to that previously 
described for the preparation of ccmipounds of Formulae 
7h and 7c (Equation 5) . . 

Compounds of 14a can be prepared by treatment of 

20 hydrazides of Formula 19d (m»l) with the appropriate 
alkylating agentr as illustrated in Equation 12,. 
according. to procedures described above (see Bqiaations 
'' 2 and 3) * 
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Equation 12 

r'«^ ^X,^ ^R*^** , • r9 X rIO 

TpT .i^. TpT 



HQ 



^ ^ 1, - Br^Cl,l,OTos ^ ^ 

19d 14, 

5 Compounds "of Formula lb wherein Is S {O) or S (0) 2 

can be prepared from the corresponding thlb analogue la 
by well-known methods for oxidation of sulfur (Equation 
13) • Typical reagents for this type of oxidation 
include jn-chloroperoxybenzoic acid, hydrogen peroxide r 
10 sodium raetaperiodate, and OXONE*' (potassium peroxymono-. 
sulfate). 
Equation l*^ 

I oaddation ^ | 

If t I 



6^ E *^ 6^ E 

la Xb 



15 



Compounds of Formula II can be prepared by one or 
more of the following methods described in Equations 
• 14-19. 

Hydrazides of Formula 22 can be synthesized by the 
20 reaction of hydrazine 21 with an acid chloride of 
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Formula 20 in tlie presence of a base such as triethyl- 
amlne, or pyridine (Equation 14). Typical solvents for 
this reaction are dichloromethane and .THF. 
Bqpmtion 14 
5 . 




The acid chloride of Formula 20 can Jse pr^ared by 
treatment of the corresponding carbozylic acid with 

10 thionyl chloride. Methods for preparing acid chlorides 
- from carboxylic acids are well-known in the literature. 
Procedures* tox preparing pyrimiddLne carboxylic 
acids are described by Sakamoto, T.^ and Yamanakar H, 
in ireterocyclesr 1981, ISl, 583. 

15 Heterdcycles of Formula 24 can be prepared by 

treating hydrazides of Formula 22 with 2 2^5 pyridine 
at reflux to form the thiohydrazides of Formula 23, 
followed by reaction of 23 with an alkylating agent in 
the presence of two equivalents of base such as 

20 triethylamine (Equation 15) . Typicaillyr theise 

reactions are conducted at 25** to 100*^C in an inert 
aprotic solvent such as THF or acetonitrile. 
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Equation IS 




I^Cl,Br,I,OTos 

5 Compounds of Formula 25 can be prepared similarly 

by treatment of hydrazides of Formula 22 with an 
alkylating agent and two equivalents of base according 
to the previously described cyclization procedure 
(Equation 16) • 
10 Equation 16 



22 




I.=Cl,Br,I,OTos 



Compounds of Formula 28 can be synthesized by the 
15 reaction of hydrazines of Formula 21 with ketones of 
Formula 26 in a solvent such as dichloromethane or 
acetonitrile to form hydrazones of Formula 27 (Equation 
17) . The hydrazone can then be treated with a ketone 
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or alddbyde in the pres^ce of a catalytic amotmt of 
acid,, such as biitanesulfonic acid, to form cycloadducts 
of Formula 28. This reaction is: typically carried out 
at 25** to WQ^Or in an cinhydrous organic solvent such as 
5 THF or acetonitrlle. 
Egqation 17 




10 Hydroxyketones . of Formula 26a, IQ^O, m=l) can be 

prepared by a-^hydroacylation of the corresponding methyl 
ketone 29 with lodosobensene as described by Horiarty 
et al. in Tetrahedron: Zett^, 19Stl, 22, I2&3, and 
illustrated in E(Suatibn . 18 Methods to prepare 

15 heteroaryl ketones of Formula 29 are wfell-rknown in the 
art. The corresponding' thiols of Formula 26b {Q=S) and 
amines of Formula 26c ({^NE^Vj ^gin be' prepared by 
methods pretviously described for thiols and amines of 
Formulae 7]> and To,, respectivialy (Equation 5} . 
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5 Compounds of Formula lib cam be synthesized from the 
corresponding thio analogue of Foriaula Zla by oxidation 
(Equation 19) Typical reagents for this type of 
oxidation include in-chloroperoxy benzoic acid, hydrogen 
peroxide, sodium metaperiodate, and OXONE* (potassium 
10 peroKymonosulfate) • 
E quation 19 




II« lib 

P - lr2 



15 Compounds of Formulae ZlZa aind IVa can be prepared 

, by reduction of compounds of Formulae X and IX, 
respectively, with sodiiim borohydride/titanium (IV) 
chloride according to the procedure taught by Kano et 
al,.in Synthesis, 1980, 695, and set forth in Equation 

20. 20. In cases where substituents in compounds of 

Formulae X and XX are not compatible with the reduction 
conditions, protection and deprotection techniques, 
which are well-known in the art may be employed. 
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&r . . Ar 

\ .1 



ft' 



XXZii 



• Ar 

II . IV« 

5 Compouncis of Foxmulae ZXIa and IVa can be capped on 

nitrogen with, vajrious siibstituents (R^O)' by treating 
witli the appropriate alkylating, acylating, 
sulfonylating or phosphonylating agent of Formula 30 as 
shown in Equation 21* Th^ leaving group (I*g) in 

10 compounds of Formula 30 may be 01 , Br, i, acetate or 
other moelty known to- act as a leaving group. 
Typicailyr these reactions are rrzn in iiiert solvents 
such as THF, benzene or dichloromethane in the presence 
of a tertiary amine base, such as triethylamine, at a 

15 temperature ranging from 0** to lOO^C, 
EquatiQU 21 ' 

Ilia Xllb 
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^1 30 of N 

■G^ E . E 

IVa IVb 

Lg » CI, Br, I, acetate 



Compounds of Formula IZXb and IVb wherein R^O is 
5 C{=0)NR?2r23 qj^ C(«=S)NHr23 can be prepared by treating 
compounds of : Formulae ZZXa or ZVa with an isocyanate or 
isothiocyanate by methods well-*known in the art (Equation 
22). Typical solvents for this type of reaction are THF, 
acetonitrile and dichloromethsme . 
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y.qiiai- jrtTi 22 




CbSKpounds of Foafmula Sr as ilXustrated in Equation 
2, can also be prepared by reacting hydrazine 1 with, 
the appropriate carboxym^thyl dithioate 31 in aqueous 

10 sodium hydroxide at 25 {Equation 22) . Carboxymethyl 
dithioates are known in the literature and can be. 
prepared by one slcilled in the art (see Jenseur K. A, 
and Pedersen, C. r Acta Chemlca. Scandlnavica, 19Blr 15^ 
10B7). 

15 Frfpiation 23. 

. s* 

It NaOH 

C-S CO^H ► 3 

1 + E ^ 
■ ■ 31 



20 



Likewise, thiohydrazides of Formula 23 r as 
illustrated in Equation 15 ^ can be synthesized by 



• 
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reaction of a hydrazine of Formula 21 with a carl>oxy- 
methyl dithioate of Formula 32 in aqueous sodium 
hydroxide (Equation 24) . 
Equgitign 24 

5 

R^^ ^r" 



I NaOH ^ 
21 + ► 23 



2 



32 



Concpounds of Formula 11, wherein E is phenoxy or 
phenylthio, can also be synthesized by treating a 

10 hydrazine of Formula 1 with phenyl-chlorothionoformate 
or phenyl-chlorodithioformate of Formula 33 to form a 
thiocarbazate hydrochloride of Formula 34 (Equation 
25) . This type of reaction is typically run in a 
solvent such a methylene chloride from about -10**C to 

15 0*C. The cyclization is performed by treating 39 with 
the appropriate alkylating agent in a solvent mixture 
of aqueous sodium hydroxide and THF at 25''C. 




base 



R^R*, ^-=R^, R^r R*, 
^ I^:sCl,Br,Z^OTs 

The melral complexes of compoxinds of Toxmulae X-zy 
of the instant invention include complexes with copper, 
zinc, iron/ magnesiuxa^ or mf^tiganese. These conplexes - 

10 can* be formed by combining the .compound o£ Formulae 
Z-X\r with the metal salt in either aprotic solvents r 
such as ether or THF; or protic solvents^ such as 
methamol. . EP-A^459rS62 discloses metal complexes of 
other nitrogen containing compounds, as agricultural 

15 fungicides. 

pygpara-hion of 1- (4-ethyIph6nYlt -2-hvdroxvethanonQ (4 . 6- 
dime1rhyl-2^pyriini dinyl ) hydrazone 
To a solution of 3 ,57 g <21.7 mmol) of p^ethyl-2.- 
20 h^droxyacetophenone in lOQ mL of acetonitrile was added 
3.00 g, {21.7 mmol) 'of. 4r6-diittethyl-2-hydrazinopyrimi- 
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dine, 3A molecular sieves, and a catalytic amount of 
butanesulfonic acid. The reaction mixture was stirred 
overnight at room temperature and then diluted with 
dichloromethane and chloroform. The organic phase waig 
5 washed successively with saturated sodium bicarbonate 
and brine, dried over sodium sulfate, filtered and 
concentrated. The crude product was passed through a 
plug of silica gel and triturated with hexanes to yield 
3.45 g of product, NMR (CDCI3) & 10.65 (bs, IH) , 

10 7.61 (d, 2H), 7.15 (d, 2H), 6.47 (s, IH), 6.10 (bs, 

1H>, 4.86 (s, 2H), 2.64 (q, 2H) , 2.38 (s, .6H), 1.22 (t, 
3H). - 

EXAMPLE 2 

Preparation of 3- (4> 6-dimethv1->2-pYriTn^Hi nyl> -5->/4- 

15 ethylphfinyl) -3. 6-dihydrQ-2H"], r 3r 4-Qxa(1ifir.xnf^ 

A solution of 1.00 g (3,52 mmol) of l-(4-ethyl- 
phenyl) -2-hydroxyethanone (4, 6-dimethyl-2-pyrimidinyl) - 
hydrazone, 0.21 g <7.04 mmol) of paraformaldehyde, and 
a catalytic amount of butanesulfonic acid was heated at 

20 reflux for 3 h in 20 mL of acetonitrile . After 
cooling, the reaction mixture was diluted with 
dichloromethane and chloroform. The organic phase was 
washed' successively with saturated sodium bicarbonate 
and brine, dried over sodium sulfate, filtered and 

25 concentrated. Chromatography on silica gel gave 70 mg 
of desired product as a gum.. 1h NMR (CDCI3) 5 7.66 
(d, 2H), 7.21 (d,2H), 6.56 (s, IH) , 5.54 (s, 2H) , 4.81 
(s, 2H), 2.67 (q, 2H) , 2.42 (s, 6H) , 1.24 (t, 3H) . 

EXAMPI.B- ^ 

30 Preparation of 4-QthvlbenzQip. acid g-/ 4-fi->H^Tn^i-hyi-9-> 

pyrimidinyl ^ hyrira -t rio 
• 4, 6-Dimethyl-2-hycirazinopyrimidine (3.72 g, 
26.95 mmoi) was suspended in 80 mL of pyridine and the 
reaction mixture was cooled to 10*C. After slowly * 
35 adding p-ethylbenzoyl chloride (5.00 g, 29.66 mmol), 
the reaction mixture was allowed to warm to room 
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temperature over 1 Ii; Addition of ice and water 
precipitated thte piroduct which waa filtered and washed 
with hexanes to yield 6.85 g of a white solid, mp 
118-119*^0. ifi NMR (CDCI3) 8 9.15 (bs, IH) , 7.8 (d^ 2H) , 
5 7.35 (bs,. IH), 7.2.(dr 2H) , 6.52 (s, IH) r 2.7 (qj. 2H) , 
2.33 (s, 6H), 1.23 (t^ 3H). 

Pre paratio n of 4-^^4,<?->dimethvl-2-Dvrimidf nvI)-2- (4- 
At-hyrphftn yT \ , g^ri jhydrQ-4H-1 , 3 , 4-thiadia2ine 
10 X solution of 5.30 "g (18.52 mmol) of 4-ethylbenzoic 

acid 2'^(4,6-dimethyl-2-pyrimidinyl)hydrazide and 6.18 g 
(13.89 mmoiy of ^2^5 in 60 mL of pyridine was heated at 
. reflux' for 1.5 h. After cooling, water was added amd 
the reaction mixture was heated" briefly at reflux to 
15 quench the reaction. The mixture ^as then cooled with 
an ice bath to precipitate the product. ^ ^The solid was 
filtered and washed with water to give 6 •57 g 
(21*73 mmol) of thiohydraaide which was then dissolved 
in 100 mi^ of THP with 7»S mli (54 .33 inmol> Of triethyl- 
20 amine and 2..1 mir (23^91 roniol) of 1, 2-dibromoethane» 
The reaction iaixture was heated at reflux overnight - 
After cooling,, water and ether were added 'amd the • 
organic phase was separated and washed with brine. The 
organic extracts were dried over magnesium sulfate, 
25 filtered and concentrated. The crude product was 

passed through a plug of silica gel to give 200 mg of 
product as an oil. NMR (CDCl3> ^ 7 . 8 {d, 2H) > 7 .2 
(d, 2HU 6.53 (s, IE), 4.45 (nir 2H), 3.35 (m, 2H) , 2.67 
(q, 2H), 2.41 (s, 65),. 1.22 (t, 3H) . 
30 EXBtgLE 5- 

■|>T>opara*>i pfi of 4-> f 4 , 6-dimethvl-2-pyrimidinvl ) -5 , 6- 
. Tf i ^yHrn-g -^Y3>methv3T>hfenvl>'-4H-l,3,4-OXadia2ine 
A solution of l.OO g (3.89 mol) of 3-methylbenzoic 
acid 2-{4r6-dimethyl-2-pyrimidinyl)hydra2ide,r 0;37 mL 
35 (4.28 mmol) of lr2-dibtomoethane, and 1.33 tnL 

(8.95 mmoiy of DBU in 20 mi of dry THF was heated at 
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reflux overnight. After cooling/ 2.3 equivalents 
(8.95 mmol) of sodium hydride and 0.37 mL (4.28 mmol). 
of l,2*-dibromoethane were adjded, and the reaction 
mixture was heated at reflux overnight. The mixture 
5 was allowed to cool to room temperature and aiaturated 
aqueous ammonium chloride was added. The product was 
extracted with dichloromethane and chloroform and the 
organic phase was washed with brine. The organic 
extracts were dried over sodium. sulfate, filtered, 
10 Concentrated, and passed through a plug of silica gel 
to give 100, mg of desired product as a gum. NMR 
(CDCI3) 5 7,8Z {m, IH)^ 7.75 (m, IH), 7.25 (m, IH) , 
.7.19 (m^ IH), 6.49 (s, IH), .4.54 (m, 2H) r 4.28 (m, 2B) , 
, 2.42 (s, 6H), 2.38 (s,3H). 

15 EXAMPLE 6 

Preparation of 4-methQxyben2QnQGarbQthioiG acid 

O- r2- f4, 6-dimefchyl-2-pyrimidinyl>hydrazide 
4 , 6-Dimethyl-2-hydrazinopyrimidine (p-methoxy- 
. thiobenzoylthio) acetic acid (2.00 g) , 14.49 mmol) and 
20 jp--methoxyphenylcarboxymethyldithioate (3.48 g, 

14.4 mmol) were dissolved, in 20 mL, of IN aqueous sodium 
hydroxide smd 10 mL of water. The reaction mixture was 
stirred at 25*C for 16 h and then acidified with IN 
HCl. The, ^resultant precipitate was filteredr washed 
25 with water, and dried tinder vacuum to give 3.22 . g 
(11.2 mmolf 78%) of the title hydrazide as a white 
. solid, m.p. 212--215*C NMR {CDCI3) 5 9.5 (bs, IH) , 
7.85 (d, 2H), 6.95 (d, 2H) , 6.51 (s, IH) , 3.87 (s, 3H) , 
2.39 (s, 6H). 

30 EXAMPLE 7 

Preparation of 4- f 4 > 6-dimethyl-2-pyrimidinyl) - 

5 . 6-dihydro-2-phenyl-4H-l , 3 , 4-thiadiazine 
Benzenecarbothioic acid O- [2- (4, 6-dimethyl-2- 
pyrimidinyl) ] hydrazide (0 .500 g, 1 . 94 mmol) , 
35 triethylamine (4.85 mmol, 0.67 mL) and 

1,2-dibromoethane (0.44 g, 2.33 mmol) were dissolved in 
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10- mir of THF and heated at reflux for 5 hv l^ter 
cooling, water was added and the miacture was ertracted 
with ethyl acetate.. The organic layer was washed with 
brine^ dried over sodium sulf ate^ filtered and 
5 concentrated. The product was purified by flash 
chromatography oh silica gel to yield Q.490 g 
(1.73 mmoi) of a solid in S9% yieldr m.p. 138-142"»d 
iH NMR (CDCI3) 5 7.&$ Cm, ffl) , 7.31 (m, 3H)r, 6.55 (s, 
lH) r .4.47 (mr 2H), 3.36 (m, 2H>, 2.42 (s, . 6a) . 

Prp parahio p n-P 4^f4,6-diinethvl->2-P^imidinv1 > -2-f4- 
P-t:hylphQny^ > -f^ ^ 6-dj hyriyn-4H->1 - 4^1:htad1 a^inft l"Q«ide 
4- (4^ 6-Dimethyl-2-pyrimidinyi) -2- (4-ethylphenyl) - 
5r6-dihydro-4H-lr3r4-thiadiazine (0.800 g, 2.56 mmol) 
15 was dissolved in 10 mL of methanol and 2.5 ml» of water. 
Sodium metaperiodate (0.6Q0 g, .2^82 nmiol> was added and 
the reaction mixture was heated at reflux for 1 h. 
Ethanol (2*5 iDli> was added and heating was continued 
for 1 h more. The reaction mixture wa3 then stirred at 
20 25*C for 16 h. An additional 200 mg of sodium meta- 
periodate was added and the mdLxture was heated at 
reflux for 1 h. The reaction mixture was washed with 
water sind extracted with methylene chloride. The. 
organic layers were washed wxth brine, dried over 
25. .sodium sulfate,- and concentrated. The crude product 
was passed through a plug of silica gel to give 760 mg 
{91% yield>. of a white solid, m.p. 149-164 '^C. NMR 
CCDCI3J 5 7.95 (d, 2H)r 7.28 (d, 2H) , 6.7 (s, IH) , 5*45 
(m, IE) / 3.9 (m/ IH^ 3.4 {m, IH) , 2.85 (m, IE), 2.7 
30 (qr 2E),. 2.49 {Sr 6E>> 1.26 (t, 3B) 

• ' BXftHPLS. 9- 
- P^r-eparatlo h nf 4- f 4, g-diTftethvl-2'^Pvrimidinvl) - 
9- r4^fti^hvlphg>nyl^ -5. f^r-H-i hydTO-4H-l , 3. 4^thiadia2ine 

Itl-dioxide 

35 • 4- (4, 6-Dimethyl-2-pyrijaidinyl) -2- (4-ethylphenyl) - 

5,6-dihydro-4H-ir3r4-tliiadiaaine 1-oxide (0.350 g. 
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1.06 mmol) was dissolved in 5 mL of methanol and 2.5 itiL 
of water. The mixture was cooled to 0®C and Oxone® 
(potassium peroxymonosulfate) (0..490 g, 0.80 mmol) was 
added. The reaction was warmed to room temperature, 
5 stirred for 1 h, then heated at reflux for 10 min. 
After stirring at 25*^C for 16 h, water was added and 
the reaction mixture was extracted twice with methylene 
chloride. The combined organic layers were washed with 
brine, dried over sodium sulfate, and concentrated. 

10 The crude product was passed through a plug of silica 
gel to yield 350 mg (96%) of a white solid, m.p. 
139-141**C. Ifl-NMR (CDCI3) 5 7.90 (d, 2R) r 7.27 (d, 
• 2H), 6.72 (s, IH), 5.05 (m, 2H)*, 3.55 (m, 2H) , 2.67 (q, 
2H), 2-47 (s, 6H), 1.24 (t, 3H) . 

15 EXAMPLE 10 

Preparation of 4- M , 6-diTnftthyl-2-pyrimidinyl^ - 

5. 6-dihydro-2"phenoxy4H-l. 3. 4-1ihiadiazine 
O-Phenyl 2- (4, 6-dimethyl-2-pyrimidinyl)hydrazlne- 
carbothioate hydrochloride (4.00 g, 12.74 mmol) was 

20 dissolved in 38.5 mL of IN aqueous sodium. hydroxide, 
40 mL of THF, and 1.31 mL (15.29 mmol) of 
1,2-dibromoethane. The reaction mixture was stirred at 
2 5 ""C for 4 days. Methylene chloride was added and the 
reaction was washed successively with water and brine 

25 Aft^r drying over sodium sulfate and concentrating, the 
crude product was passed through a plug of silica gel 
to give 2.48 g (8.27 mmol, 65%) of a solid, m.p. 
75-85*^C. NMR (CDCI3) 5 7.31 (m, 4H) , 7.18 (m, IH) , 

6.47 (s, IH), 4.39 (m, 2H) , 3.29 (m, 2H) , 2.36 (s, 6H) . 

30 

. The compounds illustrated below are referred to in 
the tables which follow. G^, G^, G^, X, Xr E and R^-R^® 
are as defined for compounds of Formulae Z-IV in the 
Summary of the Invention. In addition: 
35 n « 0-2, as in the disclosure (e.g.. Equation 2); 

nl « l-3f 




9 
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CH- 




IVe 



The following abbreviations are used in the tables 
which follow. All alkyl groups are the normal isomers 
unless indicated otherwise. . 



t - is tertiary 

s - is secondary 

n - is normal 

i - is iso 

c - is cyclo 

Me - is methyl 

Et - is ethyl 

Pr -is normal-propyl 

Bu - is normal-butyl 

Hex - is normal-hexyl 

Ph - is phenyl 

B2I - is benzyl 

i-Pr - is isopropyl 



t-Bu - is tertiary-butyl 
c-Pr - is cyclopropyl 
c-Hex - is cydohexyl 
s-Bu - is secondary-butyl 
OMe - is methoxy 
1-PrO - is isopropoxy 
SEt - is ethylthio 
CN - is cyano 

TBS - is t-butyldimethylsilyl 
Ac - is acetyl 
S{0)Me r- is methylsulfinyl 
S(0)2Me - is methyl sulfonyl 
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OoBipotinds o£ Formula Xd 





OCH2CHBCH2 




X=CH 


CH2CH20Me 






OCHF2 


©•Hex 


B 




.2-4le"^PS 


CI . 


C^CCH2^S 


CF3 


BxJ 


OCH2OBCH 




F 


NH2 


SMe 


CN 


- NMS2 


SBu 


OH 


HHEt 


3(D)He 


Ma . . ' 


4HnozpliolliiyX 


${0)Bu 


Bex 


pyrrotidlnyl 


5(0) 2Me 


Bt 


piperidinyl 


S(0)2Bu 




. Ph . 


OMe 


c-Pr 


PhO 




c-He^ 


4-Me-Pb 


OCH2CF3 




5-cr3-p& . 


0(CH2;>3CP3 


CF3 






(CH2) 3CP3 


4.0F2BUC7-PII 


(UB21 3V«ae 


sue 


3*-Et-PhO 


CH*B\^ane 


SBU 




GHvCHCH^CH^ 


S(0)N& 


. 4-^4eO-PIi£ • 


C&=CHCH2CE*3 












OCHoCH««=GHo • 






' CH'^CH'«OMi& 






QCHF2 


OBu 


H 




OCH^CFj 


CX 


OaCX:!S2CH3 


0(CH2l3CP3 


. Br 


0CH2t^CH 


CH20He 


•F ■ 


OT2 


(CH2)30M^ 


CK' 


NM3I2 




OH 


NHEt 


CH«=CHCH2CH^ 


Me • 




CH«*CHCH2CF5 


Hex 


pyrroXldinyl 


C&CCI2 


Bt. 


piperldlnyl 




WO»/mil PCr/lS93/03583 



39 



Pb 


OBu 


CI 


PhO 


OCH2CF3 


Br 


4-Me-Ph 


0(CH2)3Cr3 




3-cr3-Ph 


CH20Me 


CN 


4-i-Pr-PhO 




OH 


4-F2HC50-Ph 


CH=CHMs 


Me 


3-Bt-PhO 


CH"CBCB2CH3 


Hex 


4-MeO^PliO 


CH=CBCH2CF3 


Et 


4-MeO-Pb 


CH«=CCl2 


i-Pr 




0CH2CH«=CH2 


c-Pr 




CH2CH20Me 


c-Hex 




OCHF2 


2-*te-c-Pr 




C^CH 


CF3 


H 


O^CH2CH3 


(CH2)3CF3 


CI 


OCH2teCH 


SMe 


Br 


NH2 


SBu 


F 




5(0)Me 


CN 


MHEt 


S (O) Bu 


OH 


4-iiiorpholinyl 


S(0)2Me 


Me 


pyrrolidinyl 


S(0) 2BU 




piperldtnyl 


OMe 


Et 


Ph 


OBu 


1-Pr 


PhO 


OCH2CF3 


i?-Pr 


4-Me>-'Ph 


0(CH2>3CF3 


c-Hez 


3-Cr3-Ph 


CH2me 


2-Me-c?-Pr 


4-i'-Pr-PhO 


(CH2 ) 3C»ie 


CF3 


4-F2HCX)-Ph 


CHKTHMe 


(CH2) 3CP3 


3-Et-Php 


CHKaiCH2CH3 


SMe 


4-MeO-PhO 


CHeCHCH2CF3 


SBu 


4-MeO-Ph 


CH«CCl2 


S (0)Hd 




OCH2CH^H2 


S (0>Bu 




CH2CH2QMe 


S(0)2Me 


x=cr13, Y=N 


OCHF2 


S(0)2Bu 




CsCH 






C^CH2CH3 



# 



wo 93/22311 
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OCH2^Ca 



NMe2 
NHEt 

4-morpIiolin7l 

pyrrolldlnyl 

plperldlnyl 

Ph 

PhO 

3HCF3-Ph 

4-i-Pr-PhD 

4-F2HCX>-Ph 

a-Et-PhO 

4-MeO-PhO 

4-MeO-P3i 

cx 

Br 
F 

Et 



H 

H 

CI 

Br 



F 

CN 

OH 

Me 



1- Pr 
c-Pr 
c^Hex 

2- Ma-e^Pr 
CF^ 

(CH2)3CF3 



SBU 

0(0) Ba 

S(0>2Btt 

Olifa 
OBu 

OCH2CF3 
0(CH2)3CF3 
CH20£^ 
(C^) 3Plte 



CB=CHCH2CH3 
CH«^CHCH2CF3 

CH=<X^2 

0C?2^''^2 

CR2CB2GUe 

OCHF2 

0CH2C^CH 
NH2 



NHEt 

4-morpholixiyl 

pyrrolldlnyl 

plperldlnyl 

P£ 

PhO 

4-Me-% 

3- CF3-PI1 

4- i-Pr-PhO 

4- r2H00-Ph 

5- Stt-PhO 
4-He0*Ph0 
4^-HeO-Pli 

H 

CI 
Br 
F 

CN . 

OH 

Me 

Hex 

Et 

1- Pr 
©-Pr 

• c-Hex 

2- Mia-o-Pr 
CF3 

{CH2)3CF3 



SBu 
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41 .. 



S(0)Me 




Ph 


S(0)Bu 




PhO 


S (O) 2Me 




4-Me-Ph 


S(0)2Bu 


^X4 


4-MeO-Ph 


QHe 


CI 


a 


OBu 


Br 




OCH2Cr3 




G^=Sr R^-*ler Y-^CH, 


0{CH2j3Cr3 


Me 




CH2<»^® 


Et 




(CH2)3QHe 


OMe 


CI 


CH==CHMe 


act 


Br 


CH-CHCH2CH3 


B 


F 


CB"CBCH^CF3 




ON 


CH=CCl2 


g2=S, R^«Me, X=Y«N 


OH 


OCH2CH=CH2 




Me 


CH2CH2QMS 


ca 


Et 


OCHP2 


Br 


i-Pr 




P 


c-Pr 


(^CCH2CH3 


CM 


CF3 


PCH2OSCH 


OH 


SMe 


NH2 


He 


S (0)Me 


HMe2 


Et 


S(0)2Me 


HHEt 


1-Pr 


Ote 


4-xnorphollnyX 


c-Pr . 


OEt 


pyrrolidinyl 


CF3 


OCH20Me 


piperldlnyl 


SMe . 


OCH2CF3 


Ph 


S(C)Me 


0=CHM© 


PhO 


S(0)2Me 


OsCMe 


4-Me-Ph 


OMe 


HMe2 


3-CF3-Ph 


OEt 


Ph 


4-1-Pr-PhO 


0CH2<»le 


PhO 


4-F2HC07Ph 


OCH2CF3 


4-Me-Ph 


3-Et-PhO 


C«CHMe 


4-MeO-Ph 


4-MeO-PhO 


(^CM0 


H 


4-MeO-Ph 


NMe2 
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C^aCHMd 


i-Pr 










c-Pr 




CI 






CF3 




Br 




Eh 


SMe 




F 




Pha 


S(0)He 




CN 




4-He-Sh 


S (0) 9Me 




OH 




4-HeO-PIi 






He 




H 


OEt 




Eit 






0CH20Me 




i-Pr 




R^-Ms, Y-CH> 


OCHoCTo 




c-Pr 






C^afte 




CF3 










SMd 










S(0>M& 




Br 


Ph 








F 


PhO 




OMe 




CH 


4-Me-E:li 




OEt 




OH • 


4-lteO-Ph 




OCH2OM& 




}i& 


H 




OCH2CF5 




fit 






_2_r. 






• 






X 








N 






- 


Ite 


CH 








Ite 


N 




-CCH2)4- 




Me 


CH 




-(CH2)4-' 




Me 


Cr3-3 


• N 


-(CH2)3 




Me 


CR^ 


. CH 


. -<CH2)3 




Me 


crP 




.-r -(CH2)4 




Me 


Cr13 


CH 


— • -1^2)4 




Me 




CH 


— Me 


-(CH2)3- 






CH 


— Me 


-(CH2r4-" 
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N CR^4 -{CH2)3- . — Me 

CH CR^^= -(CH2)3- — Me 

N CR^4 -(CH2)4- ~ Me 

CH Cr" -(CH2)4- Me 

CR^^ N — -<CH2)3- Me 

CR^3 CH — -<CH2)3- Me 

CR^^ N — -(CH2)4- Me 

CR^^ CH ~ -(CH2)4- Me 

Cr13 CH — He -(CH2)3- 

CR^^ CH " — . Me -(CH2)4- 



Compounds ot Formula le 
G^S, X«Y«N, r11»r12„r28„h 



^10 






c-Pr 






0"CHMe 




CX 






CF3 






C^CHe 




Br 






SMe 






MMe2 




F 






S(0)Me 






Ph 




CN 






S(0)2Me 






PhO 




OH 






OMe 






4-Me-Ph 


Me 






OEt^ 






4-MeO-Ph 


Et 






OCH20He 






H 




i-Pr 






PCH2CF3 










g2«s 
















Z 


X 


BlO 


fill B^2 


b28 




b31 


CH • 


n 


Me 


H H 


H 






H 


H 


CH 


He 


H H 


H 






H 


N 


N 


Me 


H 3-Me 


4-Me 




H 


N 


N 


He 


H 3-Me 


4- 


-Me 




6-Me 


N 


13 


Me 


Me H 


H 






7-Me 
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H: 


K - 




H 


H 


4-jl-Pr 




N 


K 


Ms 


H 




H 


7-CF3 


IT 


N 


Md 


H 


H 


4-Bt 


7-Bt 


K 


K 


Ma. 


H 


H 


4-x-Pr 


6-OCHF2 


H 


N 




H 


H 


* H 


8-Bu 








H 


H 




6-OBt 



ca 

Br 

r 

CH 
OH 
Md 
Bt 
i-Pr 



c-Prr 
CF3 * 
SMe 

S(0>He 
OBt 

' ocRjCafe 

0CH2Cr3 



Ph 
Pbd 

4-HeO-Pb. 



















X 












CH 


N 




H 


H 


H 


a 


N 


CH 


Ue 


H 


H 


R 


H 


N 


. H 


M& 


H 


3-Me 


4-'Me 


a 


N 


N 


Me . 


* H 


3<-Me 


4-Me 


6-Mia 


N 


K 


Me 


life * 


H 


H 


7-Me 


N 


K 


Me 


H 


H 


4-1-Pr * 




N 


N 


Me 


H 


3-Me 


H 


7-CF3 


N 


N 


Me 


a 


H 


4-Et. 


7-Bt 


IT 


K 


Md 


E 


H 


4-i-Pr 


6-OCHF2 


N 


K 


Mb. 


B 


H 


H 


e-Bu 


N 


N 


Me 


H 


a 


4-c-Pr 


6-OBt 
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g2«S, P?-^H, R28«fl 

fill 

H 

Me 

Bt . , 

i-Pr 

s-Bu 

..p. ; 

ca 
CP3 

OMe 

OEt 
0CHF2 

OB11 

aCCH2)3CF3 
{CH2) 3CP3 

g2«S, R^^H, r28„ji 

3-Me 

3-Et 

3-1-Pr 

3-^Bu 

3-P 

3-Cl 

3-Br 

3-CF3 

3-6Et 

3'-OCHF2 

3-OBu 

3-0(CH2)3CF3 
3- (CH2) 3CP3 




PCT/US93/03583 
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X&BLELl 
CompoTinds of Formula If 





4-0=CH 






4-CsC~Et 




4-Me 


4-OCH2CeCH 




4-CN 


4-NMe2 




4-NO2 


4-C("0)MMe2 




4-OH 


4-Ph 




4-OO2H 


4-OPh 




4-002Bt 


4-SPh 




4-Bt , 


4- (3-Me-Ph) 




4-i-Pr 






4-ii-Hez 






4-c-Pr 


fill fil2 




4-CF3 


CI a 


6-Cl 


4-SMe 


B 3-Me 


4-Me 


4-SBu 


H 3-Me 


4-Et 


4-c^Her 


H 3-me 


4-OMe 


4-Cl 


Me H 


5-Me 


4-Br . 


Me H 


4-Me 


4-F 


Me 4-He 


5-Me 


4- (CHg) 3CF3 


H 3-Cl 


5-Cl 


4-S(0)Me 


CI H 


4-Cl 


4-S<0)Bu 






4-»S (0>.2Me 


g2=0, R^2«H, r28-h 


4-S<0>2Bu 


fill 




4-qMe 


H 




4-OBu 


Me 




4-OCH2CF3 


Bt 




4«0CH20M8 


•i-Pr 




4-CH2QMe 


S-BU 




4-CH-CH-Me 


p 




4-CH=CHCH2Me 


ca 




4 -TBS 


Br 




4-SiMe3 


CF3 
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H ' 4*-Me 




4— C&3^ 




0CB£'2 


4-SMie 






4-SBu 




0(CH2^3^3 




Me H 4-Me 


(CH;^) 3CF3 




Mo 4—Me' 5*-lle 




4— Br 


H 3-01 5-Cl 


G*^/ R'"'*^^ Kr^^H 




CJL H 4-CX 




* \M»2 ' 3^ 3 










3^Et 




p28«kH' 








3— S-BU- 


luj 2"^ 














Bt 


3-Br 


4-OCH2CH3 










3-<3Mo 


4'*'Wl2V*ra© 




3"UBt 




■ CL 


3-OCHF2 


4--CBiBCHCa2^bf& 


Br. 


3H3Ba 




>*3 


3-0(CH2;3CF3; 






J"" \ii«ii>o / 




OEt 






OCHE*«> 






\JO\X 






0 fCHt ) ^CFo- 


4-Me 




■ vv*a2/ 3V* 3 


4-CN 


4-5I1 




4-NO2 • 


4-OPb 


g2=S(0)|. R^H, 


4-OH 


4-SPh 


R2a„H 


4-CO2H . - 


4-(3-Ma-PW 




4-002Et 




3-*fe 


4-ESt 




3-Et 


4-i-Pr 


^11 gl2 ^28 


3-i-Pr; 


4-n-He3c 


CI H e-ci 


3-S7BU 
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3-F 

3-Cl 

3-Br 

3-C3'3 

3-ClMe 

3-OEt 

3-OCHF2 

3-OBu 

3-0(CH2)3CF3 

3- {CH2)3CF3 

g2-S<0), r1^-r12«h 

4- Me 
4-CN 
4-HO2 
4-OH 
4-CO2H 
4-002)Bt 



4-Et 


62-S(0) 




4-i-Pr 


fill 






4-n-Hex 


CI 


B 


6-Cl 


4-c-Pr 


H 


3-Me 


4-Me 


4-CP3 


B 


3-Me 


4-Bt 


4-SMe 


a 


3-QMe 


4-OMe 


4-SBu 


Me 


H 


5-Me 


4-o-He3C 


Me 


H 


4-Me 


4-Cl 


Me 


4-Me 


5-Me 


4-Br 


H 


3-Cl 


5-Cl 


4-F 


CI 


H 


4-Cl 



4-(CB2)3Cr3 
4-S'(0)Me 
4-S(0)Bu 
4-S (0)2Me 
4-S (O) 2BU 



47- 

4-QMe 

4-OBu 

4-OCH2CF3 

4-OCH20Me 

4-CB20Ma 

4-CB-Ca-Me 

4-CB>=CHCH2Me 

4-TBS 

4-SiMe3. 

4-Oi<» 

4-C^-Bt 

4-OCB2OCH 

4-NMe2 

4-C(=0)NM©2 

4-Ph 

4-OPh 

4-SPh 

4-(3-Me-Ph) 



r28«ii 



Me 
Et 

i-Pr 
5-Btt 

r 

CI 

Br 

CF3 

OMe 

OEt 

OCHF2 

OBu 

0{CB2)3CF3 
{CB2) 3CF3 

.G2»S{0)2r R^^«B, 
R^S-B 

3-Me 

3-Et 

3-1-Pr 

3-5^Bu 

3-F 

3-Cl 

3-Br 

3-CF3 

3-OMe 

3-OEt 

3-OCaF2 

3-OBu 

3-0(CH2)3CF3 
3- (CB2> 3CP3 



wo 93/22311 



4-M& 

4-CN. 

4-NO2 

4-OH 

4-OO2H 

4-<X)2Bt 

4-Et 

4«i-Pr 

4-ii-Hex 

4-cf-Pr . 

4-cr3 

4-SM» 

4-SBu 

4-c-He3C 

4-Cl 

4-Br 

4-P 

4-(Ca2)3CP3 

4-S(0)Me 

4-S(0)Bu 

4-S(0)2M^ 

4-8(0)^2^^ 

4-OBu 

4-00^2^3 
4-OCB20Me 

47CH2aite 



PCrAJS93/a3583 

48" 

4'-CHbCHCH2M6 

4-C:^rEt 

4*OCH2^^^ 
4*-llM62 

4-^(«0)Ntfet2 
4-Pll 
4-OPIi 
4-SPh * 
4-(3-MB-Ph) 



g2«S(Q)2 . 










cx 


B 


e-ci 


K 


3-Me 


4-Me 


a 


3-Me 


4-et 


H 




4-OMe 


Me 


H 


5-He 


He 


H 


4-He 


m 




5-M© 


H 


3-Cl 


5-Cl 


d 


fi 


4-CX 
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H 

Bt 

Bu 

i-Pr 

CHF2 

(CH2)3CF3 
C02Et 

C(-OJ (CH2)3Me 
C(-<»Ph 
(3-Me-Ph)C<-0) 
(4-0Me-Ph)C(«=O) 

CH2C^CH 

PhCH^ 
4^He-PhCH2 
S («0) 2Me 
C<-=0)llMe2 
C(«S)NHMe. 
S(0)Me 
S(0)2Ph 
(4-Me-Ph)S(0)2 
C(=0)NHPh 
C(«S)NHPh 
P(=S) (0Et)2 
P(«0)(0Et)2 
S(0)2M<Bt)2 
11^2 



Ccsnpounds of Fomula Z9 
Et 



27 



Bu 

1-Pr 

CHF2 

(CH2)3CF3 
002Et 
C("=0)Me 
C(»0) (CH2)3Me 
C{-=0)Ph 
(3rMe-Ph)C(-0). 
(4-0Me-Ph)C(-O> 
CH20-CH2 

ch2»:h 

PhCH2 

4-He-PhCH2 

S(0)2Me 

C("0)MMe2 

C('=S)MBMe 

S(0)Me* 

S (O) 2PI1 

<4-Me-"Ph)S(0)2 

C{»0)KaPh 

C(»S)NHPh 

P(«=S) (OEt)2 

P(=0) (0Et)2 

S(0)2N(Et)2 

n^-3 

H 

Et 
Bu 
i-Pr 
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CBF2 
CCH2) 

C02Et 
C(«0)Me 
CC*=0) (CH2)3M3 
C(-^)Fb 
(3-M^Bh)C(-0) 

CH2C^CH . 
HhCH2 

C(-0)Nbte>2 
C(«S)lIHMe 

S{Q)ISb 

SC0)2^1i 

C4-Me-Ph)S(0)2 

C(«0)1IHP1L 

C(«S)NBPh 

P{«S>(0Et:)2 

P{=0)(OBtJ2 

S(0)2N(Et)2 

™™ 5 
Compounds o£ Fpxsmla Xb. 



1 1 S 

1 a . S 

2 1 S 
0; 3 .5 
11 O 

1 - 2 O 

2 1 O 
0 3 O 



50 ■ 



11 S(0) 

1 2 S(0) 

2 1 s(a) 

0 3 .S{0) 

1 1 S(0)2 

1 2 S(0)2 

2 1 S(0)2 
a 3 S(0)2 

1 - 1 . N-Me 

12 . - H-Me* 

2 1 N-Me 



Cosqpomds o£ Foxmula Xt. 
g2„$ 







&7 






1 


£da 


H 


fi 


a 


1 


Ba 


B 


H 


a 


1 


He 


Mb 


H 


a 


1 


a 


H 


Me- 


a 


1 


H 


H 


Bu 


a 


1 


Ph 


' H 


H 


a 


1 . 


4-Me-Ph 


H 


H 


a 


1 


4-C»fe-Pb 


a . 


H 


a' 




Me 


H 






0 


Bu 


H 






0 


Me 


Me 






Q 


Ph 


H 






0 


4-Mer-Ph 


H 






6^-0 














r7 




B» 


1 


Me 


H 


H 


H 


1 


Bu 


fi 


a 


a 


1 


Me 


He 


* a 


a. 
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1 H 




H 


Me 


H 


1 


4-Me-Ph 


a 


a 


1 H 




H 


Bu 


H 


1 


H 




a 


1 Ph 




H 


H 


H 


1 


fl 


4-Me-Ph 


a 


1 4-Me-Ph 




H 


B 


B 


1 


B 


fl 


Ph 


1 4K)Me-Pb . 


H 


B 


B 


1 


B 


a 


4-Me-Ph 


0 Me 




H 














0 Bu 




H 












0 Me 




Me 










b2 




0 Ph 




H 






0 


Me\ 


a 


— 


0 4-Me-Ph 




H 






0 


Bu 


a. 














0 


a 


Me 


— 


TABZtE 7 






0 


B 


Bu 


— 


Coopounds of Formula Xj 


0 


Ph 


B 


— 


G^S 










0 


4-4«e-Ph. 


H 


— 




b2 








0 


B 


4-C»le-Ph 




0 JMe 


H 








1 


He 


fl 


a 


0 Bu 


H 








1 


Bu 


fl 


H 


0 B 


Me 












£2 


b3 


0 H 


Bu 








1 


B 


He 


H 


0 Ph 


H 








1 


B 


. Bu 


a 


0 4-Me-Ph 


H 








1 


fl 


a 


He 


0 H 


4-<»le-Ph 




. 1 


fl 


H 


Bu 


1 Me 


H 






fl 


1 


Ph 


a 


fl 


1 Bu 


H 






B 








b3 


% H 


He 






B 


1 


4-He-Ph 


a 


a 


1 H 


Bu 




B 


1 


fl 


Ph 


a 


1 H 


H 






He 


1 


H 


4-He-Ph 


a 


1 H 


B 






Bu 


I 


fl 


a 


Ph 


1 Ph 


fl 






B 




B 


a 


4-He-Ph 
























Conqpounds c 


>f FozzDula Ik 
















H 


H 


Ph 


fl 










H 


fl 


a 


Me 


H H 


Me 




fl 


fl 


B 


a 


Ph 



#' 
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H 


H 


B 


Ph 


B 


E • 


Me 


Ms 


H 


B 


B 




B 


Ph 


H 


H 


E. . 


H 


B 


Bu 


H 


Ph 


a 


H 


B 


B ■ 


4-Me-Ph 


H 


H 


Bu 


B 


B 


B 


B 


B 


H 


4-M&-Ph 


H 


a 


B 




H 


H 


H 


Bu 


Bu 


E 


B 


fit 


H 


H 


4-OMeHPh 


3-*fe-Ph 


B 


B ' 


BU 


E 


B 


B 


4-<tt!e-Ph 


E 


, fl 




H 


. H 
H - 


B 
H 










b7 


b5 










H 


H 


Ma 


B 








R 


H 


Eh. 


fl 








H 


E 


E 


Me. 








H 


fi 


E 


Ph 








Mer 


fi 


H 


H 










H& 


fl . ■ 


B 









B 
B 
B 
B 
Bu 
4-Ole-Fh 
B 
B 
B 



fi " 
B 

c-Bex 
PhCB2 

OBU 

1- naphthaaenyl 

2- naphthaXeTiyl 
2-furanyl 



Confounds q£ Fbxsnila XI 
S^thienyX 



2, 5-diiife-3-£uraiiyl 
2, S-diMe-3-rthienyX 
4-Ms-PhO 

2- <a-PhO 

2, 6-diMe-PhO 

4- M&-Pht«B 

3- ite-PhS 

5- BuS 
1-incaanyl 
5-Me-«2-thienyX 
5-Me-2«pyr±dyX . 

4- Ke-3"-furanyX 



# 



wo 93/22311 



2-Me-3«p3rridyl 

g2-o 

B 

Me 

u-fiex 

PhCB2 

CH2CH2^3 
OBU 

0(CH2)5C1 

1- naphthalenyl 

2- AaphthalenyX 
2-furanyl 
a-thiex^l 

2, 5-diMe*3-£uranyl 
2r 5-diMe-3-thienyl 
4-Me-PhO 

2- Cl-PhO 

4- Me-PbKH 

3- Me-PhS 

5- BuS 

1- indanyl 
5-Me-2-thlenyl 
S-Me-2-pyridyl 

4- Ue-3-£uranyl 

2- Me-3-pyrAdyl 

g2-s<0) 
H 

Me 

ii-fiex 
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c-Hex 
PbCH2 
CH2CH2CP3 
OBU 

0(CH2)5C1 

1- naphthalenyl 

2- naphthalenyl 

2- furanyl 

3- thienyl 

2, 5-dlMe-3-f uranyl 
2, 5-dlMe-3-thienyl 

4- Me-PhO 

2- Cl-PhO 
2,6-dlMe-PhO 
4HMe-PhNH 

3- :Me-PhS 

5- BuS 

1- indanyl 
5-Me-2-thienyl 
5-Me-2-pyridyl 

4- Me-3-£uranyi 

2- Me-3-pyri<lyl 

g2=S(0)2 

£ 

H 

He 

ii-Hez 
c-Hex 

PhCH2 

CH2CH2Cr3 

OBu 

0(CH2)5C1 

1- naphthalenyl 

2- naphtheilenyl 
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2- furanyl 

3- tliienyl 

2, 5-diMa-3Tf uranyX 
2r 5-dllte-3-thienyl 

4- Me-PfaO 
2-Cl-£hO 



3- Me-PhS • 
s-BuS 

1- dLndanyl 
5-M6-2-thie2^1 
5-Me-2-pyridyi 

4- MeE-3-furai^l 

2- Me-3-i»yrWyl 



Can^otmda of t^ozmula ZXXe 



6^ 






s • 


0 


1 ' 


s 


Q 


2 . 


s 


0 


3 


s 


I 


1 


s 


1 


2 


s 


± 


1 ■ 


0 


0 


1 


o 


0 


2 


6 


0 




Q 


1 


1 


0 


1 


2 


0 


2 


1 


S'{0) 


0 


1 


S(0) 


0 


2 


S(OJ 


a 


3 






3 , 



x:«ca 
Bio 

H 

CI 



StO) 
S(D> 
S(D) 
S(0)2 

S(OJ2 

S{0)2 
S{0)2 



1 
1 

2 
0 

a 

0 

1 
1 

2 
0 
•0 
0 

1 

1 

2 



TABLE 11 
Cdmpoaxkd& o£ Fonmila XXa 
Br 
F 

CN 
OH 



1 

2 
1 
1 
2 
3 
1' 
2 
1 
1 
2 
3 
1 
2 
1 



Hex 

Et 

e-Pr 



# 
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2-Me-c-Pr 


4-i-Pr-PhO 




4-F2HCO-Ph 


(CH2)3CF3' 


3-Bt-PhO 


SMb 


4-MeO-PhO 


SBu 


4-MeO-Ph 


S(0)Me 




S(0)Bu 




S (0) 2Me 


X««CH 


S{0)2Bu . 




C3Me 


H 


OBu 


CI 


OCH2CF3 


Br 


0(CH2)3CF3 


F 


CH20Me 


CN 


(CH2)3C^ 


OH 


CH«CHMe 


Me 


CHBCHCB2CH3 


Hex 


CH"CHCH2Cr3 


Et 


CH=CCl2 


i-Pr 


OCH2CH-CH2 


c?-Pr 


CH2CH20Me 




OCHF2 


2-M8-cf-Pr 




CP3 


C^CCH2CH3 . 


(CH2)3Cr3 


0CH2CfeCH 


SMe 


MH2 


SBu 


NMe2 . 


S{0)Me . 


NHBt 


S(0)Bu 


4--iQorphollnyl 


S(0)2Me 


pyrrolidinyl 


S(0)2Bu 


piperidixTf 1 . 


QMe 


Pli • 


OBu 


PhO 


OCH2CF3 


4-Me-Ph 


0(Cfl2)3CF3 


3-CF3-Ph 


CH2QMe 
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(CH2}30Me 
CH=CHMe 
CH-=CHCH2CH3 
CHe<»CH2CF3 
CB-CCI2 

0CH2CH«=CH2 
CH2CH20Me . 
OCHF2 
CsCH 

^CCH2Cfl3 

0CH2CM:H . 

HH2 

MMe2 

NHEt 

4-iadxpholinyl 

pyrroXldlnyl 

piperidinyl 

Ph 

PhO 

4-Me-Pb 

3- CF3-Ph 

4- i-Pr-PhO 
4-F2H0p-Ph 
3TEt-Pbp 
4-MeO-PIiO * 
4-MeO-Ph 

H 

CI 

Br 

r 

CN 
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OH 
Md 
Beac 
Bt 

1- Pr 
c-Pr 
^Hex 

2- MB-c-Pr 

{CH2) 3<iF3 
StSB 
SBU 

S(9)Me • 
S(0)Bu 
S (O) 2Mie 
S(0)2Bu 

OBVL 

OCH2CP3 
0(CH2)3CF3 
CH2C»le 
(CH2)^CHe 

GK=GHCH2CF3 

0CH2CH«=CH2 
CH2CH2Q^ 
■OCHF2 

OSCCH2CH3 

OCH2OBCH 

NH2 

NHEb 
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4-mo2:phoXiz]3rX 


SC0)2Me 


pyrrolidinyl 


S(0):2Bu 


piperldinyl 


CMe 


Pli 


OBtt 


Pha 


OCH2CF3 


.4-M&-Ph 


0CCH2>iCF3 


3-CF3-PI1 


CH2OM6 


4-i-Pr-PhO 




4-F2HCX>-Plt 


chbChm& 


3-Efc-Pha 


CH-eHCH2CH3 


4-MeCHPhO 


CHBCHCH2CF3 


4-IteO-Ph . 


CBfCCI^ 




• OCB2CH^^2 




CH2CH20He 




OCHF2 


#3 




H 


<^0CH2CB3 


ca. 


OCH20a6H * 


Br 


IIH2 


F 


10162 


w • 


NHEt 


Ofl 


. 4-noxpliollnyX 


Me 


pyrroUdlnyi 




pipetldixtyX 




Ph 


1-Pr 


pho 


e-Pr 


4-Me-Ph 


e-&eac • 


3-CP3-PI1 - 


2-lte-c-Pr * 


4-jL-Pr-PhO 


CE3 - ■ 


4-F^HC0^P!i 


(CH2)3CF3 


3-BtrPha 


SMa 


4-MeO-PhO 


SBu 


4-MieO-Ph ; 


S(b)Me 




SCO)Bu 
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Br 
F 

Me 

Et - ■ 

OMq 

OBt 

H 

H 

CI 

Br 

F 

CN 

OH 

Me 

Hex 

Bt 

c-Pr 
c-Heac • 
2-^-e-Pr 
CF3 

(CH2)3CF3 

SMe 

SBu* 

S(0)Me 

S<0)BU 

S<0)2Me 



57 „ 

S(0)2Bu 

OMe 

OBu 

OCH2CF3 

0(CH2)3CF3 

CB20Me 

(CH2)3C»te 

CH-CHMe 

CH-*CHCH2CH3 

CH<K:HCH2CF3 

CII-CCI2 

OCH2^^"^2 
CH2CH20Me 

OCHP2 

OCH20e9CH 
IIH2 
lIMe2 
NHEt 

4-inorpholinyl 

pyrrol 1 dinyl 

piperldlnyl 

Ph 

PhO 

4-Me-Ph 

3- CF3-Ph 

4- 1-Pr-PhO 
4-F2H00-Ph 

3- Et-PhO 

4- MeO-PhO 
4-MeO-Ph. 
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^13 
H 
CI 
Br 
F 
CN 
OH 
Me 
Hex 
Et 

1- Pr 
c-Pr, 
c-Hex 

2- Me-c-Pr 
CF3 

.(CH2) 3CF3 

SMe 

SBu 

S(0)Me 

S(0)6u 

S(0)2Me 

S (0) 2BU 

OMe 

OBu 

OCH2CP3 

0(CH2)3CF3 

CH20Me 

(CH2)30Me 

CH«CHMe 

CHBCHCR2CH3 

CH'=CHCH2Cr3 

CH«=CCl2 

OCH2CH=CH2 

CH2CH20Me 

OCHF2 
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C^CCH2CH3 

OCH2OSCH 

NH2 

NBEt 

pyrrol Idinyl 

piperldlnyl 

Ph 

PhO 

4-*te-Ph 
4-i-Pr-Pha 

3- Et-PhO 

4- MeO-P&0 
4-lteO-Ph 

d 

Br 

F 

Me 
Bt 

om 

QBt 

g2«;^,- R^^Ma, x=r=ir 

Cl 

Br 



58-. 

p 

CH. 
OH 
life 
.Et 
i-Pr 
c-Pr 
CFa 

S(0)i!fe 

9(0)^ 

OHe. 
OEt 

0CH2<^e 
. OCH2CF3 
0=C8Ma 

N»iB2 

PIi 

PHO 

4-Me-Pli, 
4-4feO-Plt 

a 
a 

Br 

or 

OH 

Me 
Bt 
i-Pr 



c-Pr 

CF3 - 

SMb 

S<0>Me 

S<0)2Ma 

OMte 

OEt 

OCH2C3Me 
0CH2^3 

OfiCMe 

pii 

PhD 

4-Me-PH 
/4^J4eO-Pb 
H 

G^, R5-4fe^ X-Y-N 

Cl 
Br 
F 

CM - 
OH 

He 

Bt 

i-Pr 

c-Pr 

CF3 

SMe 

S(0)Me 
S(0)2Me 
C»fe 
OEt . 
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0CH20Me 
OCH2CF3 

OsCHe 

Ph 

PhO 

4-He-Ph 

4-MeO"Ph 

H 

g2«0, R9«He, Y=CH, 



10 



CI 

Br 

F 

CH 

OH 

Me 

Et 

i-Pr 
c?-Pr 

. CF3 



S(0)Me 
S(0)2Me 



OBt 

0CH2OMe 
OCH2CF3 
OCHMe 

NMe2 
.PJi 
PhO 

4-He-Ph 

4-MeO-Ph 

H 



N 

CH 

N 

CH 

CRl3 

Cr13 
Cr13 
Cr13 
Cr13 
Cr13 

g2«o 

N • 
CH . 
N 
CH 
Cr13 



Cr14 

cr1« 
cr14 

Cr14 

N 

C« 

N 

CH 

CH 

CH 



Cr14 

cr14 
cr" 
cr14 

N 



-(CH2)3r- 
•(CH2)3- 
-(CH2)4- 
-(CH2)4- 



£ 



13 



-(CH2)3- 
-(CH2)3- 
-(CH2)4- 
-(CH2)4" 



10 



& 
Me 
Me 
Me 
He 
Me 
Me 
Me 
Me 



Me 
Me 



•(CH2)3" 
•(CH2)4- 



14 



13 



-(CH2)3- 
-(CH2)3- 
-(CH2)4- 
-(CH2)4- 



-(CH2)3- 



Me 
Me 
Me 
Me 



• 
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CH 


-(CH2)3- 


Me 






H 


- . — -(CH2)4- 


He 




Cr13 


CE 


— -(CH2)4- 


Me 






CH 


— Ms 








ca 


' — He 


-(CH2)4- 








TABIE? 12 










Compoiinds o£ Fozmala XZd 













• c-Pr 






0>CHMe 


ca. • 






CFo 






CMSe 


Br " 






SMe ■ 






19Me2 


F 






&CO)Md 






PIi 


CN 






S(0)2M^ 








OH 






QMe 






4-Me-Ph 


Me 






OEt 






4-MeO-Pll 


Bt 






ocH20efle 






H 








■ OCH2CF3, 










RlO^e 












X 


I 












CE 


k . 


H 


H 


a 




H 


Vf 


CK 


H 


H 


fi 




H 


M 


N 


H 


"3-Ms 


4-Me 




H 


n 


H 


H 


3-Me 


4-Me 




6-Me 


n 


N 


. Me* 


H 


H 




7-Me 


N 


M 


fi 


H 


4-i-Pr 


€-OMe 


N 


N 


H 


3-Me . 


B 




. 7-CF5 


K 


IT 


fi 


H 


4-Et 




7-Et 


N • 


N 


H 


E 


4-1-Pr 


6-OCHr2 


N . 




H 


. H 


H 




B-Bu 


N 


N 


a 


H 


4TC-Pr 





t 
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Oft 














c-Pr 




OCH2CF3 




CI 






CP3 




ocms& 




Br 










CMSie 




F 






S(0)Me 




NMe2 




CN 






S(0)2Me 




Ph 




OH 






cm 




PhO 




Me 






OEt 




4-Me-Ph 




Et 






0CB2QMe 




4-MeOPh 




i-Pr 










H 


























CH 


H 


H 


H 


H 




B 


N 


CH 


H 


H 


B 




B 


N 


N 


H 


3-Me 


4- 


■Me 


H 


N 


N 


B 


3-Me 


4-Me 


6-Me 


N 


N 


He H 


H 




7HMe 


N 


N 


B 


fl 


4- 


•1-Pr 


6-GMe 


N 


N 


B 




H 




7-cr3 


N 


M 


B 


B 


4- 


Bt 


7-Bt 


N 


N 


H 


B 


4- 


1-Pr 


6-0CHr2 


N 


*■ H 


B 


H 


H 




8-Btt 


N 


N 


B 


B 


4- 


o-Pr 


6-OBt 



G^trS, r12«h, r28»h 



Ell 
B 

Me 

i-Pr 

F 
CI 



TABLE 1,-^ 
Con^ouads of Formula ZZe 
Br 
CF3 
OMe 
OEt 
OCHF2 
OBu 

0(CB2)3CF3 
(CB2) 3CF3 



G^S, r13.«H, R28t=H 



^12 

3-Me 

3"Et 

3-4-Pr 

3~s-Bu 

3-F 

3-Cl 

3-Br 
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3-CF3 

3-OEt 

3-OCHF2 

3-OBa 

3-0CCH2)3CP3 

3- (CH2)3CF3 

4- ca» 
4-1302 

4-OH 

4-CX>2H 

4-002Et 

4-Bt 

4-i-Pr 

4-ji-Hex 

4-o-Pr 

4-CF3 

4-SM^ 

4-S3U 

4-c*Beac 

4-Cl 

4-Br 

4-(CE2>3CF3 
4-S(0]!ito 
4-^3(0) Bu 
4-S (O) 
4-S.(0) 2Bn 
4-OMe 
4-OBU * 
4-OCH2CF3 
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4-OCH20Me 




F ■ 


4-CH2<^ 




Cl 


4-Cft«CH-Me 




Br 


4-CE»CHCH2KSs 




cr3 


4-XBS 




QMe 


4-SiMe3 




OEt 


4-C«H 




OCHF2 


4-C^-Et 




OBii 


4-QCH20^ 




0(CH2>3Cr3 


4-«Md2 




(CH2)3CF3 


4-PIt 




R^-^-Hr R^S^a 


4-OPh 






4-^Ph 




3-Me 


4-(a-Me-Ph) 




3-Et* 

3-i-Pi: 

3-^Bu 


E^^ 




3-F 


Cl H 


6-Cl 


3-Cl 


9 3-Me 


4-Me 


3-Br 




4-Et 


3-CF3 


H 3-QM& 


4-C»Se 




ft 




3-K)Et 


Ks H 


4-^ 


3-OCHF2 


Me 4-Me 


5-Me 


3K)Bu 


H 3-ca 


5-Cl 


3-a(CH2)3CF3 


Cl H 


•4-CI 


3— (CHo ) oCFo 

4- ^ 














H 






Me 


• 


4-01 


Et 




4-NO2 ' 


i-Pr 




4*OH 


s-Bu 




' 4-OO2H 
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4-C02Et 

4-Et 

4-i-Pr 

4-ii-fiex 

4-c^Pr 

4-CP3 

4-SMe 

4-SBu: 

4-c-Hex 

4-Cl 

4-Bf 

4-r 

4-(CH2)3CP3 

4-S <0)Me 

4-S (0)Bu 

4-S (0^2Me 

4-S<0)2Bu , 

4-Ofete 

4-OBu 

4-OCH2CF3 

4-OCH20Me 

4-CH20Kte 

4-ai»CH-Me 

4-<:HBCHCH2Me 

4-TBS 

4-811183 

4-OsC-Et 

4-OCH2OBCH 

4-NMe2 

4--C(=0)NMe2 

4-Bh 

4-OPh 

4-SPh 

4-C3-He-PW 



























CI 


H 


6-Cl 


3-Ma 


H 


3-Me 


4-Me 


3-Bt. 


H 


3-Me 


4-Bt 


3-i-Pr 


H 


3-OMe 


4-QMe 


3— 5— Bu 


Me 


H 


5-Me 


3-F 


Me 


H 


4-Me • 


3-Cl 


Me 


4-He 


5-Me 


3-Br 


H 


3-Cl 


5-Cl 


3-CP3 


CI 


H 


4-Cl 


3-QMe ■ 








3-OBt 


g2-=S(0), R3.2«h^ 


3-OCHF2 








3-OBu 



fill 

H 

Me 

Et 

i-Pr 
s-Bu 
F 

CI 
Br 

CF3 

QMe 

OEt 

OCHF2 

OBu 

OCCH2)3CP3 
(CH2}3CF3 



3-0(CH2)3CF3 

3- (CH2)3CF3 

^28 

4- Me 
4-CN 
4-NO2 
4-OH 
4-C02fi 
4-C02Et 
4-Et 
4-i-Pr 
4-ji-He3C 
4-c^Pt 
4-CF3 
4-SMe 
4-SBu 
4-c-Heac 
4-Cl 
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4-Br 

4-F 

4- (CH2)3CF3: 

4-S (O)'He 

4-S(0)Btt 

4-8(0):^ 

4-S (0)2BU: 

4-gMe' 

4-OBu 

4-OGH2CF3 

4-0CH2QMd 

4-CH«CE-41e 
4-CH«-CHCH^le 
4-TBS 
4<-SiMe3 

4-O^-ESt 

4-qch2<m:h 

4-NMe2 

4-C(«0)13Me2 

4-Plx 

4-OPh 

4--SP1I 

4-(3-Me-Plt) 













CI 


H 


e-ci 


H 




4-Me 


H ' 


3-Me 


4-Et 


E . 




4-OMa 


He 


H 


S-Me 


Me 


H 


4-«e 


Ha 


4-Me 


5-Me 



64 

H . 3-ca '5-CI 
CX H 4-ei 

G?-Sr(0J2r R^H, 

H 
Me 
£t 
i-Pr 

F . 

CI 

Br 

CF3 

GMe 

OEt 

OCBF2 

OBu 

a(CH2)3Cr3 
tCH2>3Cr3 . 

^12 

3-Ke 
3-Et 

3-.S-BU 

3-^ 

3-Cl 

3-Br 

3-CF3 

3^CMe 

3-OEt 
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3-OCHF2 

3-OBu 

3-OCCH2)3CF3 

3- {CH2>3Cr3- 

4- Me 
4-01 
4-HQ2 
4-OH 
4-CO2H 
4-C02Et 
4-Bt 
4-i-Pr 
4-Ji^He3c 
4-c-Px 
4-Cr3 
4-SMe 
4-SBtt 
4-o-Hex 
4-Cl 
4-Br 
4-F 

4-{CH2)3CF3 
4-S{0)Me 
4-S (OlBtt 
.4-S(0)2Me[ 
4-5P)2Bu 
4-OMe " 
4-OBu 
4HDCH2CF5 

4H0Ca2^C^ 
4rCH2QUe 
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4-CH=CH-Me 


CHF2 


C(=0)Ph 


4-C&=CHCH2Me 


<CH2) 3CF3 


(3-Me-Ph)C(«=0) 


4-TBS 


O02Et 


(4-0Me-Ph)C(-O) 


4-SlMe3 


C(-=0)Me. 


CH2OCH2 


4-CBCa 


C("0) (CH2)3Ms 


CH2OSCH 


4-C^-Et 


C<=0)Ph 


PI1CH2 


4-0CH2CM:H 


{3-Me-Plv)C(=0> 


4-Me-^PhCH2 


4-NMe-2 


(4-0Me-Ph)C(«O) 


S(0)2Me 


4-C (^)NMe2 


CH2C=CH2 


C(-=0>NMe2 


4-&b 


CH2<>CH 


C(«S)NflMe 


4-OPli 


PbCH2 


S(0)Me 


4-Sth 


4-Me-PhCH2 


S(0)2Ph. 


4-(3-Md-Ph} 


S(0)2Me 


(4-Me-Ph)S(0)2 




C (=0)10462 


C(=0)NHPh 


G^-S(0)2 


C(=S)NHMe 


C(«=S)NHPh 


J5II ^12 ^28 


S(0)Me 


P(«S) (0St)2 


CI H 6-01 


S(0)2Ph. 


P(-0) /(0Et)2 


H 3-Me 4-^ 


(4-Me-Pb)S(0)2 


S(0)2M(Et)2 


H 3-M6 4-£t 


C(-0)KHPb 




H 3-QMe 4-aMe 


C(«S)NHPh 




Me H 


P(=S) (0Bt)2 




Ms H 4-Me 


P(«0) (0Et)2 


H 


Me 4 -Me 5-Me 


S(0)2N<Et)2 


Bt ; 


H 3-Cl 5-Cl 




Bu 


Ci H 4-Cl 


n3-=2 


i-Pr 






CHF2 


. .7ABIfB 14 ; 


H 


(CH2)3CF3 


CoBDpounds of 


Et 


C02Bt 


Foxnula xxf 


Btt 


C(-<»Me 




i-Pr 


C(>0) (CH2)3Me 




CHF2 


C(=0)Ph 


H . 


(CH2)3Cr3 


(3-Me-Ph)C(=0) 


Bt 


C02Et 


(3-Ms-Ph)C(«=0) 


BU 


C(=0)Me 


CH2(>CH2 


l-Pr 


C("0) (CH2)3Me 


CH2C^3 
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BbCH2 
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FftT-nynlai^ion/Ufcilifey . . 

Confounds of this invention will generally be used 
in formulation with, an agriculttiraLlly suitable 
5 conrpositlon. The fungicidal contpositiqns of the 

present invention conqorise an ef fecti'^e amount of at 
least one 'conrpound of Formula- 1 as defined above and at 
least one of (a) a. surfactant (b> an organic solvent, 
and (c) at least one solid or liquid diluent. Useful 

10 formulations can be prepared in conventional wiays. 
They include dusts ^ granules, pellets, solutions, 
su^ensions, emulsions, wettable powders, emulsifiable 
concentrates, dry flowables and the li]ce« Sprayable 
formulations can be extended din suitable media and used 

15 at spray volumes from about one to several hundred 
liters per hectare.. High strength compositions are 
primarily used as inftermediates for fuz^her 
formulation. The formulations will tjnpically contain 
effective amoiuits of active ingredient, diluent and 

20 surfactant within the following approximate ranges 
which add up lOO weight percent,. 
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" ( 

Weight Percent 



Active 

Ingredieat Piiu&nt Surfactant 



ffettable Powders 25-90 0-74 1-XO 

Oil Suspensions, 5-50 40-95 0-15 
Emulsions, Solutions, 
(including Emulsiflable 
Concentrates) 

Dusts 1-25 70-99 0-5 

Granules, Baits and 0.01-99 5-99.99 0-15 

Pellets 

High Strength 90-99 ' 0-10 0-2 
ComposltlQns - 

Typical solid diluents aire described in Watkins, 
at al.. Handbook of Insecticide Dust Diluents and 
Carriers, 2nd Ed., Borland Books, Caldwell, New Jersey. 
5 Typical liquid diluents and solvents are described in • 
Marsden, Solvents Guide, 2nd Ed., Interscience, New 
York, 1950 • McCutcheon's Detergents and Eiaiulslfiers 
Annual, Allured Publ, Corp., Ridgewood, New. Jersey, as 
well as Siseiy and Wood, Encyclopedia of Surface Active 
10 Agents, Chemical Publ. Co., Inc. , New York, 1964, list 
surfactants and recommended uses . All formulations can 
contain minor amounts of additives to reduce foam, 
caking, corrosion,, microbiological growth, etc. 

Methods for formulating such compositions are well 

.15 known. Solutions are prepared by simply mixing the 
ingredients. Fine solid compositions are made by 
blending and, usually, grinding as in a hammer mill or 
fluid energy mill. Water-dispersibie granules can be 
produced be agglomerating a fine powder composition; 

20 see for example. Cross et al., Pesticide Formulations, 
Washington, D.C., 1988, pp 251-259. Suspensions are 
prepared by wet-milling; see, for example, U.S. 
3,060,084. Granules and pellets can be made by 
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spraying the active oiatzerial upon preformed granular 
carriers or by agglpmeration tecliniques. See Bro-wning, 
'^Agglomeration" r Chemical Eng-ineeriDg^r December 4^ 
. -1967r pp 147-148, Perry '5 Ciieinical Engineer's Handhookr 
5 4th Ed., McGraw-Hill, New York, 1963/ pp 8-57 and 

following, and WO 91/13546. Pellets can be prepared as 
described in U.S. 4,.X72|.7i4» Water-dispersible and 
water-soluble granules can be prepared as taught in. DE 
3,246, 493^ 

10 Tor further information regarding the art of 

formulation^, see U.S. 3^235, 361r Col* Sr line 16 
through Col. 7, line 19 and Examples 10 through 41; 
U.S; 3,^309,192, Col. 5, line 43 through Col. 7, line 62 
and Examples 8, .12, 15, 39, 41, 52,. 53, 58, 132, 
15 138-140,- 162-164, 166, 167 and 169-182; U.S. 

2,891,855, Col. . 3* line 66 through Col.. 5, line 17. and 
- Examples 1-4;. Klingman, Weed Control as a Science, John 
Wiley and Sons, lac. New Yorky 1961, pp 81-96; and 
Hance et al.. Weed Control Handbook ^ 8th Ed-, Blackwell 
20 Scientific Publications, Oxford, 1989. 

In the following Examples, all percentages are by 
weight and. all formulations are worked up in 
•conventional ways. . Compound numbers refer to Index 
Table A hereinafter. 
25 ' . E^xample A. 

Welifeable Powder 

Compound 11 - 65.0% 

dodecylphenol polyethylene glycol ether 2.0% 
sodium, ligninsulfonate 4.0% 
30 sodium silicoaluminate 6.0% 

. montmorillonlte (calcined) .23 .U% . 

• . Eggonple B 

Graxrule 

Compound 11 • .-10.0%' 
35 attapulgite granules (low volative 



wo 93/22311 



PCr/US93/<)3583 



73 

matter, 0.71/0.30 mm; U.S. S. No. 

25-50 sieves) 90.0%. 

ExamplQ C 

Extruded Pellet 

5 Compound II 25.0% 

anhydrous sodium sulfate 10-0% 

crude calcium ligninsulfonate 5.0% 

, sodium alkylnaphthalenesulfonate 1.0% 

calcltim/magnesium bentonite 59.0%. 

10 ExamplQ D 

Enulgifiable Concentrate 

Compound 11 20.0% 

blend of oil soluble sulfonates 

and polyoxyethy lane ethets 10.0% 

15 ispphorone 70.0%. 

The compounds of this invention are useful as plaint 
disease control agents. The present invention 
therefore further comprises a method for controlling 
plant diseases caused by fungal plant pathogens 

20 comprising applying to the plant or portion thereof to 
be protected, or to the plant seed or seedling to be 
protected, an effective amount, of. a compound of Formula 
X or a fungicidal composition containing said compound. 
The compounds and compositions of this invention 

25 provide control of diseases caused by a broad spectrum 
of fungal plant pathogens in the Basidiomycete, 
Ascomycete, OomycstB and DeutBromycete classes. They 
are effective in controlling a broad spectrum of plant 
diseases, particularly foliar pathogens of ornamental, 

30 vegetable, field, cereal, and fruit crops. These 

pathogens include Plasmopara viticola, Phytophthora. 
infestansr Peronospora tabacina, Pseudoperonospora 
cubensiSr Pythxum aphaniderma turn, Alternaria brasslcae, 
Septoria nodorumf Cercosporidium personatumr Cercospora 

35 arachldicola, Pseudocercosporella herpotrichoidesr 
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Cercospora beticolsir Eotxytls cinerea,. Mooilinia 
fructicola,r Pyrlcxzlarla oryzaB^ PodasphaBra 

leucotrichar Venturla inaequalisr Erysiphe gxaminlsr ^ 
Uncinala necatuTr Puccinia i:ecQadita,t PucQinia 
5 gram±n±Sr Hemlleia vastatriXr Puccinla strilformisr ^ 
Puccinia arachldis, BhlzoctoAia solanir Sfphaerotheca. 
fuliglnear Fusarlum oxyspoximr Vertlaxlllvm dahliaer 
Pythium aphanxdBrmatvmir Phytophthora megasperma and 
other generea and species closely irelated to these 

IQ pathogens* 

Compounds of this invention can aXso be mixed with 
one pr more' other insecticides,, fungicidesr 
nematocidesr bactericides, acaricides/ semiochemicals,t 
. repellantSr attractantsr pheromones, feeding stimulants 

15 or other biologically active compounds to form a multi- 
* component pesticide giving cin even broader spectrum of 
agricultural protection. Examples of oth^r 
agricultural protectants with which compounds of this 
invention Can be formulated are: insecticides such as 

20 monocrotophosr carbofuran^ tatrachlorvihphoSr \ 

malathion, parathion-mfethylr raethomylr -chlordimeformr 
diaiinon, deltam^thrin, oxamyl, fenvalerate, 
esfenvalerate, permethrin, profenofosr sulprofosr 
triflumuroA, diflubenzuron, methoprener buprofezin, 

25 thiodicarbr acephate^ azinphosmethyl^ chlorpyrifos, 

dimethoate, fipfonilr flufenprbx, fonophosr isofenphos, 
methidathiour methamidophos, phosmet/- phosphamidoUr 
phosalone, pirimicarb,. phorate, terbufos, trichlorfohjr 
mettaxychlbrr bifenthrin, biphenate, cyf luthrin^ 

30 fenpropathrin, fluyalinater flucythrinate, 

tralomethrin, metaldehyde and rbtenone; fungicides- 
such as carbendazim,. thiuram, dodine, m^nebr chloroneb, * 
behomylr cymoxanil,. fenpropiidine, fenpropiiaorph, , 
triadimefon, captan, thiophanate-methyl, tWLabendazoler 

35 phosethyl-Alr chlorothalonil, dichloran, metalaxyl. 
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captafolf iprodionef oxadixyl, vinclozolin, 
kasugamycin, myclobutanil, tebuconazole, 
difenoconazol6r diniconazole, fluquinconazole, 
Ipconazole, .metcpnazole, penconazole, proplconazole, 
5 uniconzoler flutriafol, prochlorazr pyrlfenox, 
fenarimolr triadiitienol, diclobutrazol, copper 
oHychloride, furalaxylr folpet, flusilazol, 
blasticidin S, diclomezlne, edifenphos^ isoprothiolane, 
iprobenfosr inepronil, neo-asozin,, pencycuron, 

10 probenazole, pyroquilon, tricyclazole, .validamycin, and 
flutolanil; nematocides; sucli ,as aldoKycarb|.. fenamlphos 
and fosthietan; bactericides such as oxytetracylii^^f 
streptomycin and tribasic copper sulfate; acaricides 
such as binapacryl, oxythioquinox/ chlorobenzilater 

15 dicofol, dienochlorr . cyhexatin, hexythiazox, amitraz, 
propargiter t^ufenpyrad and fenbutatin. oxide; and 
biological agents such as Bacillus thuringiensis, 
baculovirus and avermectin B. 

In certain instances, combinations with other 

20 fiangicides having :a similiar spectrum of control but a 
. different mode of action will be particularly 
advantageous for resistance management, 
^ , Plant disease .control is ordinarily accomplished by 
applying an effective amount of a compound of this 

25 invention either pre- or post-infection, to the portion 
of the plant to be protected such as the roots, stems, 
foliage, fruit, seeds, tubers or bulbs, or to the media 
(sqiil or sand) in which the plants to be protected are 
growing* The compounds can also be. applied to the seed 

30 to protect the seed and seedling. 

Kates of application for these compounds can be 
influenced by many factors of the environment and 
should be determined under actual uae conditions. 
Foliage can nozmally be protected when treated at a 

35 ra.te of from less tftan 1 g/ha to 5,000 g/ha of active 
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ingredient. Seed and seedlings can normalXy be 
protected when seed is treated at a rate of from 0.1 to 
10 g per kilograia of seed. 

The following Tests demonstrate the control 
5 efficacy- of compounds of this invention on specific 

pathogens. The pathogen control protection afforded by 
the conrpounds is not limited,, however,, to these 
spisciesr. See Index Table A for compound descriptions. 
Test compounds were first dissolved in acetone in 
10 an amount ecpxal to 3% of the final volume and then 
suspended at: a. concentration of 200 ppm in purified 
water containing 250 ppn of the surfactant Trem!^ 014 
- (polyhydric alcohol esters) • The resulting test 
■ suspensions were then used in the following tests. 
- 15 TEST ft 

The test stispensloh .was sprayed to jthe^ point, of 
rutt^of f on wheat seedlings.. The following day the 
seedlings were inoculated with a spore dust of Erysiphe 
gramlnls f. sp. tr±t±c±r (the causal agent of wheat 
20 powdery mildew) and incubated in a growth chamber at 

20**C for 7 daySf after which disease ratings were made. 
; . TEST & 

The test suspension wa^ spra3fed* to the point of 
run-off on i^eat seedlings. Thie following da:y the 
25 seedlings were inoculated with a spore suspension of. 
' Pucclnia recondita (the causal agent Of wheat leaf 
rust) and incubated in a saturated atiaosphere at 2Q**C 
for 24.1ir and then mov^d to a growth chamber at 2Q*C 
for 6 days, after which disease ratings were ioaade. 
30 TEST C 

* The test suspension wa^ sprayed to the point of- ■ 
run-off on rice seedlings. The following day the. 
. seedlings were inoculated with a spore suspension of 
Pyr£cular£a oryzae (the causal agent of ricre blast) and 
35 incubated in a saturated atmosphere at 27*C for 24 h. 
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and then moved to a growth chamber at 30*0 for 5 days, 
after which disease ratings were made. 

TEST P 

The test suspension was sprayed to the point of 
5 run-off on tomato seedlings. The following day the 
seedlings were Inoculated with a spore suspension of 
Phytophthora infestans (the causal agent of potato and 
tomato late blight) and incubated An a saturated 
atmosphere at ^O^'C for 24 h, and then moved to a growth 
10 chamber at 20^*0 for 5 days, after which disease ratings 
were made. 

TEST E 

The test suspension was sprayed to the point of 
run-off on grape seedlings • The following day the 

15 seedlings were inoculated with a spore suspension of 
Plasmopara viticola (the causal agent of grape downy 
mildew) and incubated in a saturated atmosphere at 20''C 
for 24 hr moved to a growth chamber at 20*C for 6 days, 
and then incubated in a saturated atmosphere at 20 *C 

20 for 24 h, after which disease ratings were made. 

The test suspension was sprayed to the point of 
run-off on cucumber seedlings. The following day the 
seedlings were inoculated with a spore suspension of 
25 Botrytis cinerea (the causal agent of gray mold on many 
crops) and incubated in a saturated atmosphere at 20 ®C 
for 48 h, and moved to a growth chamber at 20**C for 
5 days, after which disease ratings were made. 

30 Index Table 1 

Compounds of Formula Z 
R9«RlO=iMe; X«CH; Y«N 
. Cmpd. No. G^-G^-g3 E xnp (^C) 

1 CH2OCH2 Ph a 

2 CH2CH2S 4-Cl-Ph a 
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4-Et-Ph 


a 


2— Me*-PIi 


86-91 


OBzl 


81-93 


SPll 


a 


B^l 


a- 


Ph 


158-160 


Ph 


a 




116-121 




196-208 


Et 


a- 


Ph 


124-X33 


Ph 


201-206 


Pii 


174-181 


Ph 


.a 


Ph 


- 208-212 


Ph 


168-174 
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CH2CH25 
CH2CH2S 
CHgCHgS 



79. 



3,4"diCl-Ph 149-152 
4-Ph-Pli 151-155 
3,4-diOMe-Ph 172-174 



^ Oil or gum; KMR data in Index Table 2. 



X=CR13; and Ri3 are taken together to form a fused 
benzene ring; Y=N; Rl^=Me 

Cmpd; NO. g^-G^-g3 e mp (^C) 



38 



CH2CH2S 



Ph 



102-108 



R^=RlO«ethyl;. X=CH; Y=^N 
Cmpd, Ho. ql-G^-G^ 



mp (^C) 



39 



CH2CH2S 



Ph 



oil; 

NMR data 
in Index 
Table 2 . 



Cmpd> No. 



Index Tahlft 9 

NMR Dataa 



1 


7.75 


(m. 


2H), 


7.37 


(m, 


3H), 


6.57 


(s. 


IH), 




5.54 


(s. 


2H), 


4.83 


(s. 


2H), 


2.42 


(s. 


6H) . 


2 


7.83 


(d. 


2H), 


7.35 


(d. 


2H), 


6.56 


(s. 


IH), 




4.47 


(t. 


2H), 


3.36 


(t. 


2H), 


2.43 


(s. 


6H) . 


3 


7.66 


(d. 


2H), 


7.21 


(d. 


2H), 


6.56 


(s. 


IH), 




5.54 


<s. 


2H), 


4.81 


(s> 


2H), 


2.67 


(qr 


2H), 




2.42 


(s. 


6H), 


1;24 


(t> 


3H). 








4 


7-82 


<m. 


IH), 


7.75 


(m. 


IH), 


7.25 




IH), 




7.19 


(m. 


IH), 


6.49 


(3, 


IH), 


4.54 


(m. 


2H), 




4.28 


(m. 


2H), 


2.42 


(3, 


6H), 


2.38 


(3, 


3H) . 


5 


7.7 


(m, ; 


2H),.' 


7.2 (m, 2H) , 6.54 (s 


, IH), 




4.45 


(m. 


2H), 


3.35 


(m. 


2H), 


2.42 


(s. 


6H), 




2.39 


(s. 


3H) . 














6 


7,31 


(m. 


2H), 


7.i25 


(m. 


IH), 


6.5 (s. 


IH), 




4.55 


(m. 


2H), 


4.35 




2H), 


2.38 


(s, 


6H) . 
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7 7.77 (dt, 2H) , 7.18 (dr 2H) , 6*53 {s, IH) , 

4.46 (m^ 2H), 3*35 2H) r 2.42 (s, 6H) , 
2.37 (Sr 3Ey. 

9 7.90 (nt, IH), 7.75 .{m, IH) 7.3 (m, 2H) ^ 

6.57 (Sr 1H>, 4.47 (m, 2H) , ,3.36 (m, 2H) r 
2.43 (s,. 6H>. 

22 7.82 (d^.2H), 7.22 (d, 2H) > 6.52 (Sr IH) r 

5.7 (m, .1H>, 3.45 (d, IH) , 3.00 (d, 1H> , 
2.7 (q, 2H> , 2.42 (S, 6H) , 1.38 (d, 3H) , 
1.24 (t, 3H) . 

25 7.65 {mr 2H), 7.34 (m, 3H) 6.55 {Sr IH) r 

4.40 {mr 2H).,. 3.25 (m/ 2HXr 2.41 (s* 6H) . 

26 7.37 (d, 2H>, 7.32 (t, 2R) r 7.25 (d, IH) , 
6.51 (a^ IH), 4,32 (m, 2fi>, 3.89 {9, 2H) , 
3.19 (m, 2E), 2.41 (s, 6H> . 

28 7.93 <d, 2H), 7.37 (m, 3H>,. 6.54 (s, IH) r 

5.7 {m,. lR}r 3.45 (d^ IH) r 3.02 (Mr IH) , 
2^42 ISr 6E), 1.40 (dr 3H) . 

31 6.48 Csr IH)r 4.33 (tr 2HK 3.25 (t, 2H) , 

2.58 (q^ 2H), 2.39 (s^ 6H) 1,26 (t^ 3H) . 
35 ■ 7.85 (dv 2H)r 7.37 (ra^ 3H) , 6.52 {s^ IE) ^ 

5.50 {mr IH), 3.38 {dr IH) r 3.20 (d, IH) , 

2.41 (Sr 6H)r 1-80 (m, 2H>r 0.99 (t, 3H) . 
39 7.85 (dr 2H)r 7.37 (fflr 3H) r 6.56 (s, IH) r 

4.45 (mr 2B)r 3.35 (nir 2H>r 2.72 (q, 4H) , 
1.31 (tr 6H) . ; 

^ ^H NMR data cuce in.ppm downfield from tetrametliyl- 
Silane. Coupling aire designated (s>-singletr 
(d) -dor4>let r (t ) -triplet r (q> -quartet r (m) -multiplet . 
Samples were dissolyed in CDCI3.- ; 

Results for Tests A-F are given in Table A. In tlie 
tabler a rating of 100 indicates 100% disease control 
and a rating of 0 indicates no disease control 
(relative to tlie contrpls) . NT = Not Tested^. 
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Table A 



Cmpd 
No. 


Test 
A 


Test 

' B 


Test 

c 


Test 
D 


Test 
E 


Test 
F 


1 


98 


100 


65 


93 


7S 

/ o 


6^ 


2 


76 


93 


99 


XX 


27X 


9 

A 




86* 


84* 


79* 


CQ* 

^7 




"77 


A 


/ <7 


64* 


7 * 




U 


OA 


fc 


OA* 


64* 


•7 "5* 




0 


OA 




0* 


0* 


9Q* 

^7 


0* 


OD 


46* 


O 

o 


A 
w 


80 






xuu 




Q 


98 


100 


99 


89 


Q9 

7A 


7D 


10 

JL-V/ 


94 


100 


99 

7 7 


*?9 * 


0O 


P9 

OA 


11 


99 


100 

J> V/ V 


97 

7 / 


c;9 


09 

7A 


7D 


12 




n 

V 


n 

V/ 




Q9 

7 A 


A 
U 


13 


98 


96 


91 


Q1 


xuu 


- / / 


14 


Q8 


OA 




•77 

1 ^ 


xuu 




15 


96 


98 


97 

7 * 


n 


1 nn 
xuu 


QA 

70 


16 


82 


0 


0 


n 

u 


1 7 
XO 


n 

U 


17 


61 


14 




vrrn 
MX 


1 A 


U 






• n 


O V 


U 


/ O 


oo 


19 


29 


51 


"17 




70 




20 


90 


98 


99 

7 7 


8R 


QQ 

77 


QQ 

77 


21 


98 


98 


94 

7^ 


n 

V/ 


1 nn 
xuu 


6Q 

D7 


22 


0 


55 


91 

7 X 


■^8 


1 nn 


u 


23 


74 


100 


94 


77 


1 nn 

JLUU 


ou 


24 


83 


91 




67 


tlA 


u 




on 


inn 






100 


70 


26 


92 


98 


85 


70 


100 


46 


27 


55 


23 


91 


14 ' 


74 


98 


28 


56* 


96 


91 


0 


100 


94 


29^ 


52 


80 


74 


22* 


92 


94 


30 . 


0 


55 


0 


22 


99 


66 


31 


8d 


55 


0 


44 


0 


66 


32 


0 


0 


0 


0 


99 


82 


3i3 


0* 


54* 


0* 


0* 


9* 


34* 


34 


0* 


54* 


0* 


0* 


0* 


0* 
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38 29 93 97 23 96 0 

39 98 83 91 0. 100 

*=Applications of the cQiftpoiind vas made at a rate of 40 
ppxa* 
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What is claimed is: 

1. The compounds of Formulae I, II, III and IV, 

,5 1 II 



10 



20 



H 



111 X7 * 

Wherein : 

-Ql-G^-G^- taken together with the attached atoms 

form a 5-8 xnembered ring, wherein 
-Ql- is -CR1r7-; -(CHR1cHR2)-; -{CHR1CHr2chr3)-; or 

- (CHRiCHR^CHR^CHR^) -/ 
-G2-is -0-; -3(0)-; -S(0)2- pr -NR27-; 

15 -G^-is «CR4r8-; -(CHRSchrS)-; - (CHR3cHr5chR«) - or a 

direct bond; 
. X is N or CRl3; 
Y is N or CRl4; 

E is H; Ci-Cg alkyl; 03-07 cycloalkyl optionally 
substituted with 1-2 methyl; Ci-Cg haloalkyl; 
Ci-Cg alkylthio; Ci-Cg alkoxy; Ci-Cg haloalkoxy; 
or phenyl, 'phenoxy, phenylthio, phenylamino. 
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phenylmetliyl, indanyl, tetrahydronaplithalenylr 
1-napIitlialenyl,. Z-naphtlialenyX, thienyl, 
furanyL or pyrldyX eac!i optionally substituted 
'with Ril, and R^«; 
5 R^r R^f R*r R^r R^r R^ and R^ are each 

iridependeixtly H; C1-C4 alkyl;- C1-C4 haloalkyl, 
halogen r C02CSjr C02CH2CH3r cyanq or phenyl 
optionally substituted vith R^^. 
provided that 

* 10 (i) the maximusL number of carbon atoms in 

-q1^g2-g3- vith geminal disubstitution 
is one; 

(i"i> the maximum number of optionally 

substituted phenyl -sidDStituents on 
15 -g^-G^tG^^. is one; 

(iii) -G^- tB other than a direct bond in 

coiE^ounds of Formulae XXX and XV; and 
(iv) -g^g3- is other than -NR^"^- in 
compounds of FormuXae X and 11; 
2Q BPr R^^ and R^^ are each independently H; halogen; 

cyano; hydroxys Ci-Cg alkyl; C1-C4 haloalkyl; 
qL-C4 aXkylthiOr C^'-C4 alkyXsulfinyl; C1-C4 
alkylsuXf onyl; C^-Cg cycXoaXkyl optionaXXy 
substituted with 1-2 methyl groups; Cjj-O^^ 
25 • alkoxy? 0^-^^ haloalkoxy; C2-C4 alkoxyalkyl; 

■ C2-C4 alkenyl; C2-C4 haloalkenyl; C2-C4 

alkenyloxy; 02-04 alkynyl; 0^-0^ alkynyloxy; 
IIr29r3&; or phenyl or phenoxy optionally 
substituted with R^^;^ or . 
30 R^ and R^^r or R^O and R^^^ or R^ and R^^ can be 

■ • taken together to form -(^2)3-, -{CH2)4-' or a 
fused benzene ring optionally substituted with 
r3^V 
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Rii, Ri2^ r21^ r24^ r26 and R^i are each 

independently halogen; Qx^Cj^ alkyl; C1-C4 
haloalkyl; C1-C4 alkoxy; or C1-C4 haloalkoxy; 
is H; halogen; alkyl; or C1-C2 alkoxy; 

5 Rl5^ Ri6^ Rl7^ Ri8^ r29 and r30 are each 

independently fl or Ci-C2 alkyl; or 
r15 and R^«, or R^'' and R^^, or r29 and r30 can be 
taken together along with the nitrogen atom to 
which they are attached to form a 
10 4-morpholinyl|. pyrrolidinyl or piperidinyl 

ring; _ . 

r20 and r27 are each indepe^ndently H; CX-C4 alkyl; 
C1-C4 haloalkyl; C2-C5 alkylcarbonyl; phenyl- 
carbonyj. optionally substituted with, R^l; C3-C4 

15 alkenyl; C3-C4 alkynyl; phenylmethyl optionally 

substituted with R^l on . the phenyl , ring; C1-C4 
alkylsulfinyl; C1-C4 alkylsulfonyl; phenyl- 
sulfinyl, phenylsulfpnyl or phenoxycarbonyl 
each optionally substituted with R^i; C2-C4 

20 alkpxycarbonyl; C(=0)Nr22r23. q(:=S)NHR23; 

P («S) {C3L-C4 alkoxy) 2; P:(=0) {C1-C4 alkoxy) 2; or 
S(«0)2NR22r23; 

R^2 ig H C1-C3 alkyl; 
r23 is C1-C4 alky L; .or phenyl optionally 
25 substituted with R^^; or 

r22 and r23 can be taken together along with the 
nitrogen atom to which they are attached to 
form a 4-morpholinyl, pyrrolidinyl, piperidinyl 
or imidazolyl ring; 
30 r25 is 1-2 halogen; C1-C4 alkyl; Ci-C4 haloalkyl; 

C1-C4 alkoxy; C1-C4 haloalkoxy; nitro; cyano or 
C1-C4 alkylthio; and 
r2® is halogen; cyano; nitro; hydroxy; hydroxy- 
carbonyl; alkyl; C3-C6 cycloalkyl; Ci-'Cg 

35 haloalkyl; C1-C4 alkylthio; C1-C4 alkyl- 
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suifinyl^ alkylsulfonyl; {C3.-C4 

allcsrl)3Silyl; C2-C5 alkylcarbonyl; C2-C4 
alkenyl; C3-C4 alkenyloxyr 02^04 alkynyl; C3-C4 
alkynyloxy; 0^-04 alkoxy; C^'-C^ haloalkoxy; 
5 C2-C4 alkoxyalkylr C2-C5 alkoxycarbonyl; C2-C4 

alkoxyalkoxy; NR^^Ri^r C(^)NR1''r18; or phenyl,, 
plieno^ or phenyXthio each optionally 
substl'tuted with B?6. 
provided that 

10 when E is^ C^-Cg alkylthior Ci-Cg alkoxy^ ^x-C^ 

haloalkoxy, phenoxy, phenylthio or phenylamino, 
then E xoay only substitute contponnds of Formula 

• ' ■ ■ ■ "I. 

and agricnxlturally Isiiitable salts aixd laetal con^lexes 
15 thereof, 

2» The compounds of Claim. Ir Formula I r wherein: 
y is N; 

£ is phenylr indanyl, tetrahydronaphthalenyl, 
1-naphthalenylr thienyl, or pyridyl each 
20 optionally substituted with K^l, R^^ and R^^T . 

Ri, r2^ r3^ r4, r5^ r7 and R^ are each 

independently H or methyl; 
R^^ and R^^ are each independently Fr CI, 
. methyl, tr if luoromethylr methbxy or 
25 txifluoromethoxyr 

r13 is 

R^ and R^O are each independently halogen; C1-C4 
alkyl; cyclopropyl; C1-C4 haloalkyl; allyl; 
or C2-C3 alkynyi> Or 
30 R^ and R^^ can be taken together to fdrm a fused 

benzene ring optionally substituted with 

• . r31; 

' r2^ is halogen; cyano; Oi^O^' alkyl; Q1-C4 

haloalkyir allyl; propargyi; C1-C4 alkoxy; 
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C1-C4 haloalkoxy; or phenyl or phfenoxy each 
optionally substituted with R^^; and 
r31 is halogen; Ci"C4 alkyl or C1-C4 haloalkyl. 

3. The compounds of Claim 2, wherein: 
5 is O; S or NR^''; and 

B is phenyl optionally substituted with R^^, R^^ 
and r2^; indanyl or tetrahydronaphthalenyl . 

4. The compounds of Claim 3, wherein: 

G? is O; S; NH or N(Ci-C4 alkyl); and 

10 E is phenyl optionally substituted with R^^, R^^ 

andR28^ 

5. The compound of Claim 1, which is 

3^ (4 , 6-^dimethyl-2-pyrimidinyl) -3, 6-dihydro-5- 
phenyl-2H-l, 3, 4-oxadia2ine. 
15 6« The compound of. Claim 1, which is 

3- (4, 6-dimethyl-2-pyrimidinyl) -5r (4-ethyl- 
phenyl) -3^ 6-dihydro-2H-l, 3, 4-oxadiazine. 

7. The compound of Claim 1, which is 

2- (2-chlorOphenyl)-4- (4, 6-dimethyl"2- 
20 pyrimidinyl) -5, 6"dihydro-4H-l, 3, 4-thiadiazine- 

8. The compound of Claim 1, which is 

4- (4 , 6-dimethyl-2-pyrimidinyl) ~2- (4-ethyl- 
phenyl) -5, 6-dihydro-4H-l,3,4-thiadiazine. 

9. A method of controlling fungus disease in plants 
25 which comprises treating the locus to be protected with 

an effective amount of at least one of the compounds of 
Formulae II ^ HI or IV, agriculturally suitable 
salts thereof, agriculturally suitable metal complexes 
thereof, or agricultural comjpositions containing them; 

30 
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Y T 



r It 



-o- 1.16 ' V T»10 



r20 



HI XV 

5 wherein; 

•gl_G2.(33- taken together with the attached atoms 

form a 5-8 membered ringr wherein 
-G^-is - (dakk:HR^) -{CHR^CHR^^CflR.^) or 

- (CTR^k^SR^GHR^CHR^y-; 
10 -g2^- is -Q-T -S(0) -; -5(0^2- or -NR27-; 

. -g3- is -CR^rS; (CHR^CHR^)-; -(CHR^CHRScHR^) - or a 

direct bond; 
X is N or CR>-3; 
Y is N or at"; 
15 E is E; Cj-C^ alkyl; C3-C7' cycloalkyl optionally 

substituted with 1-2 methyl; Ci-C^ haloalkyl; 
^^^e alkylthio; Ci-Cg alkoxy; Ci-Cg haloalkoxy; 
or phenyl phenosy, phenylthio, phenyiaminOr 
. . phenyimethylr indanylr tetrahydronaphthalenylr 
20' 1-naphthalenyl, 2-naphthalenyl, thienyl, 

f uranyl or pyridyl each optionally substituted 
with R3-S Rif and R^^- 
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. B?-, r2, r3/ r4, r5^ r7 and r5 are each 

independently H; C1-C4 alkyl; C1-C4 haloalkyl^ 
halogen, CQ2CH3, Cd2CH2CH3, cyano, or phenyl 
optionally substituted with r25; 
5 provided that. 

(i) the mascimum number carbon atoms in 
-G^-g2-g3- with geminal disubstitution 
is one; 

(ii) the maximum number of optionally 
10 substitute;d phenyl substituents on 

-G^-G^-G^- is one; 
(iiiX -G^- is other than a direct bond in 

compounds of Formulae III and IV; and 
(iv) -G^-G^- is other than -NR^'^- in compounds 
15 of Formulae I and II; 

R^, rIO and R^^ are each independently H; halogen; 
cyano; hydroxy; Ci-Cg alkyl; C1-C4 haloalkyl; 
C1-C4 alkylthio; C1-C4 alkylsulfinyl; C1-C4 
alkylsulfonyl; C3-C5 cycloalkyl optionally 
20 substituted with 1-2 methyl groups; C1-C4 

alkoxy; C1-C4 haloalkoxy; C2-C4 alkoxyalkyl; 
C2-C4 alkenyl; C2-C4 haloalkenyl; C2-C4 
alkenyloxy; C2-C4 alkynyl; C2-C4 alkynyloxy; 
NR29r30. or phenyl or phenoxy optionally 
25 stibstituted with r31; or 

r5 and r", or R^o and r", or r9 and R^^ can be 

taken together to form -(CH2)3-r -(CH2>4- or a 
.fused benzene ring optionally substituted with 

30 Rii, r12, r21, r24^ r26 and r31 are each 

independently halogen; 01-04 alkyl; Cj^-C4 
haloalkyl; CX-C4 alkoxy; or C1-C4 haloalkoxy; 
R^^ is H; halogen; C1-C2 alkyl; or 0^-02 alkoxy; 
Ris^ Rl6^ Ri7^ r29 and R?o are each 

35 independently H or C1-C2 alkyl; or 
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. ' and Ri6^ r17 and R^^ or R^^ and r30 can be 

taJcen together along with, the nitrogen atom to 
which they are attached to form a .4-mo3:pho-- ^ 
linyl, pyrrolidinyl or piperidinyl ring; 
5 r2® and R^'' are* each independently H; CX-C4 alkyl; ^ 

Ci-C4 haloalkyl? C2-C5 alkylcarbonylr phenyl- 
carbonyl optionally siibstituted with R^; C3-C4 
alkenyl; C^-C^ alkynyl; phenylmethyl optionally 
srabstituted with R^^ on the- phenyl, ring; C^r^A.' 
10 alfcylsulfinyl; alkylsulfonyl; phenyl- 

sulf inylr phenylsulfonyl' or phenoxyoarbonyl 
each optionaJLXy substituted with R^^;' C2^C4 
alkoxycarbonyl; C{«6>HR^2r23;. c(=S)NHR23; 
P{=S> {Ci-C4 alko^)2/ P {=0) (C1-C4 alkoxy)2; or 

15 S{=0)2HR22r23. - 

r22 is H or Ci^-C3 alkyl; 

R^^ is C1-G4 alkyl; . or phenyl optionally 

substituted with R^^/ or 
r22 and r23 can. be taken together along with the" 
nitrogen atom to which they are attached to 
form a 4-morpholinyl, pyrrolidinyl^ piperidinyl 
or imldazolyl ring; 
r2S £g 1-2 halogenf Ci-*C4 alkyl; 0^-04 haloalkyl; 
CX-G4 alkoxy; CX-C4 haloalkoxy; nitro;. cyano or 
25 ^^I'^^A alJqflthio; and 

R^^ is halogen; cyano; nitro; hydroxy; hydroxy- 
carbonylf Cj^Cg alkyl; C^-Cg cycloalkyl; Cj-Cg 
haloalkyl;. C1-C4 aXkylthio; CX-C4 alley 1- 
sulfinyl; O^rC^ alkylsulfonyl; (C1-C4 
SO aJLkyl) ^silyl; C2"^5 aikylcarbonyl; C2-C4 

. alkenyl; C3.-C4 alkenyloxy; C2-C4 alkynyl; C3-C4 
* alkynyloxy; C1-C4 alko:ty; Cx-'C4 haloalkoxy; i 
C2-C4 alkoxyalkyl; alkoxycarbonyl; C2-C4 

. alkoxyatlfcoxy; NR^5rX6. c{=0)NRl"^Ri8. or phenyl, ? 



W093/22311 PCr/US93/03583 

91. 

phenoxy or phenylthio each optionally 
substituted with R^^. 
provided that 

when E is, C^-C^ alkylthio, Ci-Cg alkoxy, Ci-Cg 
5 haloalkoxy, phenoxy, phenylthio or phenylamino, 

then E may only substitute compounds of Formula 
1. 

10. A fungicidal composition comprising a 
f uxigicidally effective amount of a Compound of 
10 FoOTula I, II, III or IV 

^kIO • .r9^ ^x^ ^rIO 



I II 



1^ 



N 6f 



H 

HI IV 



15 



wherein: 

-G^-G^-G^- taken together with the attached atoms 
form a 5-8 membered ring, wherein 

-Ql- is -CR1r7-; -(CHRiCHR2)-; - (CHRICHR^CHR^) or 
20* -CHRlCHR2cflR3CHR4)-; 

-G2-is -0-; -S-,« -S(0)-; -S(0)2- or -NR27-; 
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-Q3«is -CR*R^-; -(CHR^CfiR^)-; - (CaaR^CHR^CHR^) - or a 
direct bond^ 
^ X is N or CR^^f 
y is N or CR^*;. 
5 . ' E is H? C^-C^ all^lr C3-C7 cyclbalkyl optionally 
substituted witli 1-2 methyl; Ci-Cg haloalkyl; 
Ci-Ce alJcylthio; alkoxy; Ci-Cg haloalkoxy; 

or phenylr phenoxyr phenylthior phenylaminpr 
phenylm^thyl, indanyl, tettahydronaphthalenyl, 
10 l-naphthalenylr 2*naphthalenyl, thienyl, 

furanyl or pyridyl eack optionally substituted 
witH RlV R^^ and R^^- 
Rl, r2, r3, R*, r5, r^, r'' and R^ are each 

independently H/ C1-G4 alkyl; Cx-^O^ haloalkyl, 
15 halogen, 0020%,^ CO2CH2CH3, cyano or phenyl 

optionally substituted with R^^;. 
provided that 

{±} the maximum number of carbon atoms in 
-G^-G^-G^- with geminal disubstitution 
20 . is one; 

(ix> the maximum number of optionally 

substituted phenyl subs tituents on 
-G^-g2.(53« is one; 

: (ilij- -G^- is other thcdi a direct bond in 
25 coxnpound? of Formulae III and IV; and 

(iv) -g2-q3^ i3 other than -NR^^'^-- in 
compounds of Formulae I and II; 
j^9^ Ria and R^ are each independently H; halogen; 
cyano; hydroxy; Ci-Cg eakyl; haloalkyl; 
30 C1-C4 alkylthio; C1-C4 alkylsulf inyl; C1-C4 

alkylsulfonyl; Cj-Cg cycloalkyl optionally 
substituted with 1-2 methyl groups; C1-C4 
alkoxy; C1-C4 haloalkoxy; C2-C4 alko:^alkyl; 
C2-C4 alkenyl; C2-C4 haloalkenyl; C2-C4 
35 . alkenyloxy; 02-04 alkynyl; C2-C4 alkynyloxyr. 
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NR2^r30. qj. phenyl or phenoxy optionally 
substituted with R^^; or 
R^ and R^^,, or R^O and R^-^, or R^ and R^^ can be 
taken together to form -(^2)3-/ -(€£[2)4- or a 
5 fused benzene ring optionally substituted with 

r31; 

Rii, Ri2^ r21^ .r24^ r26 and R^i are each 

independently halogen; CX-C4 alkyl; C1-C4 
haloalkyl; C1-C4 alkoxy; or 01-04 haloalkoxy; 
10 Ri4 is H/ halogen; C1-C2 alkyl; or C1-C2 alkoxy; 

Ri5^ Ri6^ .r3.7^ Rie^ r29 ^nd r30 are each 

independently H or C1-C2 alkyl; or 
Rl5 and r16, or r17 and R^^, or r29 and R^O can be 
taken together along with the nitrogen atom to 
15 which they are attached to form a * 

4-morpholinyl^ pyrrolidinyl or piperidinyl 
ring; 

r20 and r27 are each independently ,H; C1-C4 alkyl; 
C1-C4 haloalkyl; C2-C5 alkylcarbonyl; phenyl- 

20 carbonyl optionally substituted with R^l; C3-C4 

alkenyl; C3-C4 alkynyl; phenylmethyl optionally 
substituted with R^l on the phenyl ring; C1-C4 
alkylsulfinyl; C1-C4 alkylsulfonyl; phenyl- 
sulfinyl^ phenylsulfonyl or phenoxycarbonyl 

25 each optionally substituted with R^^; C2-C4 

alkoxycarbonyl; C(=0)NR^2r23. c(=S)NHR23; 
P(«S)(Ci-C4 alkoxy) 2; P (=0) (C1-C4 alkoxy) 3; or 
S(«0)2NR2^R23; 
r22 ig H or C1-C3 alkyl; 

30 r23 is C1-C4 alkyl; or phenyl optionally 

substituted with R^^; or 
• r22 and r23 can be taken together along with the 
nitrogen atom to which they are attached to 
form a 4-morpholinyl, pyrrolidinyl^ piperidinyl 

35 or imidazolyl ring; 
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1-2 halog^en; C1-C4 alkyl; C1-C4 haloalkyl; 
C1-C4 alkoxyr Ci-C4 haloalkoxy/ nitron cyano or 
alkylthio; and 
R2^'is halogen; cyano; nitro; hydroxy; hydroxy 
5 carbonyl; C^-Ce alkyl; Cs^Cg cyoloalkyl; C1-C0 

haloalkyl; C1-C4 alkylthio; C1-C4 alkyl- 
sttlfinyl; alfcylsulfonyl; (C1-C4 

alkyl) asilyl; C2-C5 alkylcafbonyl; C2-C4 
alkenyl; C^-C^ alkenyloxy; C2-C4 alkynyl; C3-C4 
IQ alkynyloxy; 0^-04 alkoxy; Cj^-C4 haloalkoxy; 

C2-^C4 alfcoxyalkyl/ C2-C5 alkoxy cari>onyl/ C2'-C4 
alkoxyalko^; NrISr^^S; C(K»NR"R1^; phenyl r 
phenoxy or phenylthio each optionally 
substituted with R^^;. 
15 provided that 

when E is, Cx-e^ alkylthio r Cx-C^ alkoxy , Cx^Cg 
haloalko^r phenoxy, phenylthip or phenylaminor 
then B may only substitute confounds of Formula 
r; 

20 and agriculturally, suitable salts and metal complexes 
thereof and at least one of (a) a surfactantr (b) an 
organic solvent and Co) at least one solid or liquid 
diluents 
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